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The Mermaids Spend Seme of Their Time During the Scene Under Water, Where They Breathe Under Air Bells and Have the Medern Conveniences of Electric 
Lights and Telephone. A Man Within Each Bell Raises the Mermaid to the Surface by Means ef an Elevater Operated by a Winch. 


THE MYSTERY OF THE HIPPODROME MERMAIDS UNVEILED.—{See page 332.) 


326 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN & CO. - - Editors and Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


TERMS TO SUBSCRIBERS 


One copy, one year, for the United States, Canada, or Mexico......... $3.00 
One ceps, one year, to any foreign country, postage prepaid, £0 16s. 5d. 4.00 


THE SCIENTIFIC AMERICAN PUBLICATIONS 


Scientific American (Established 1845) ........... cc... cee eee eee ee es a year 
Scientific American Sus biement (Estabiished 187#) 
American Homes and Gardens..........-......-- os 
Scientitic American eae Faition (Established 1 
The combined subscription rates and rates to 
be furnished upon application. 
Remit by postal or express money order, or by bank draft or check, 


MUNN & CoO., 361 Broadway, New York. 


ountries will 


NEW YORK, SATURDAY, APRIL 20, 1907. 


The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
shar, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 


THE SCIENTIFIC AMERICAN AERONAUTIC TROPHY. 

Despite the fact that very many inventors through- 
out the United States are wrestling with the problem 
of aerial navigation by means of a true dynamic flying 
machine, that is, a machine heavier than air, no pub- 
lic flight has been made in this country with such a 
machine up to the present time. The most advanced 
knowledge of heavier-than-air navigation seems to be 
held by two young western experimenters, of whom 
much has been written. These men have undoubtedly 
made flights with their aeroplane, and these flights 
have been witnessed by a considerable number of 
people. The general appearance of their machine is 
known, an@ other experimenters are making good prog- 
ress along somewhat the same lines. 

We feel, therefore, that the time is ripe for the 
offering of a suitable trophy commemorating the con- 
quering of the air by a heavier-than-air machine. As 
the ScienTIFIC AMERICAN is the oldest journal in this 
country treating of Science and the Arts, its proprie- 
tors feel that it is fitting that this journal should be 
the first to encourage the development of the latest 
great invention—a machine that shall conquer the air. 
The proprietors have, therefore, decided to offer a valu- 
able trophy for competition for heavier-than-air flying 
machines. The trophy is to be given under a deed of 
gift to the Aero Club of America, to be competed for 
annually by both American ana foreign inventors. 
The rules for the competition will be drawn up by a 
committee of the Aero Club, and it is expected that 
the first competition will occur at the Jamestown Expo- 
sition, September 14, and will be for a flight of one 
mile or less in a straight line. The competition is to 
be progressive in character, that is to say, if the flight 
of the predetermined distance is accomplished this 
year, next year a longer flight will be required, or a 
flight of a mile with turns. In other words, the con- 
ditions of the yearly contests will be such that they 
will be just ahead of the art, in order to induce invent- 
ors continually to strive to improve and perfect their 
machines. Should any one inventor win the prize 
three times, it will then become his property. 

Further particulars regarding the first competition 
will be given from time to time in the columns of the 
SCIENTIFIC AMERICAN. 

—- ~+ Oo +m = 
BROKEN RAILS AND RAILROAD ACCIDENTS. 

It is a significant fact that, side by side with the 
alarming growth in the number of railroad accidents 
which has been noticeable during the past winter, 
there has been an increasing frequency in the break- 
age of the steel rails, upon which, after all, the secur- 
ity of railroad travel immediately depends. There is 
evidence that not a few of the disasters have been 
caused directly by these broken rails; and there can 
be little doubt that many of the unexplained acci- 
dents have been due to a similar cause. According to 
one of our technical contemporaries, an engineer who 
was present at a recent railroad wreck stated that, 
within a distance of one mile in the vicinity of the 
wreck, he counted nineteen broken rails which had 
been removed from the track during the winter. 

The writer was recently given an opportunity to ex- 
amine an official report, made to the president of a 
certain trunk line, on the subject of broken rails; and 
he was dumbfounded to learn that, during two months 
of the present winter, there had occurred .on ‘this 
road over 600 cases of broken rails) When we remem- 
ber that every such break puts the trains in imme- 
diate peril of derailment, we are filled with wonder- 
ment, not that there are so many, but that there are 
so few, disastrous accidents. 

Time was when American rails, bought in the open 
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market and rolled to the specifications of the engi- 
neers of the railroads, and by them held strictly to 
these specifications, were equal to any in the world. 
To-day the rails that are received from the one colos- 
sal concern which can furnish them, are of the very 
poorest quality—a constant and positively fearful 
menace to every passenger that rides over them. 

The depreciation, rapid depreciation, 
of rails is due to the introduction by the makers of 
cheaper and quicker methods of manufacture. 

These methods have been adopted with a single eye, 
not to the improvement of quality, but to the increase 
of profits on the output. 

That the broken rail is a growing peril will be 
realized, when we state that, during the past few 
years, the rails supplied to the railroads by the con- 
cern which has the monopoly of their manufacture, 
have become so poor in quality, that breakages have 
gone up several hundred per cent. 

And every breken rail is an invitation te a railread 
disaster! 

The blame for the present alarming conditions lies 
then at the door of the manufacturers. This fact will 
be fully appreciated, when we have made the Ameri- 
can public familiar with certain astounding facts in 
the recent history of the relations between the rail- 
roads and the one concern upon which they are de- 
pendent for rails. 

——— +6 ee 
THE CRUISER OF THE FUTURE. 

The recent launch of the British first-class cruiser 
“Indomitable” marked the advent among the fleets of 
the world of the most notable warship of the day. In 
saying this, we do not exclude even the “Dreadnought,” 
epoch-making vessel though she was. 

The “Indomitable” is so entirely unlike any other 
warship as to be quite in a class by herself. She is 
swift enough to overtake, and powerful enough to 
sink, the fastest cruisers that are afloat on the high 
seas to-day. Were the most formidable battleship 
io attack her while she was destroying her quarry, 
she could swing her guns upon the ship, and over- 
whelm it by pouring in a long-range armor-piercing 
fire from her battery of eight 12-inch guns. Armed, 
as she will be, with a new pattern of 12-inch rifle, of 
considerably greater range and hitting power than 
any naval gun afloat to-day, she would be a fair match, 
if we except the Japanese “Kashima’’ and ‘Katori,” 
for any two existing battleships that might be op- 
posed to her; for with her high speed of 25 knots an 
hour at commana, she could choose her own bearing 
and range, and place her shots in greater numbers, 
and with greater remaining energy at the range adopt- 
ed, than could the enemy. By taking position where 
the shells of the enemy must strike her armor ob- 
liquely, her 7 inches of face-hardened Krupp steel pro- 
tection would, at the long range selected, be proof 
against a vital penetration. 

The leading particulars of the “Indomitable” and 
her sisters the ‘“Inflexible” and ‘Invincible’ are as 
follows: Length, 530 feet, or 30 feet more than that 
of the largest cruiser afloat; beam, 78 feet 6 inches; 
draft, 26 feet; displacement, 17,250 tons; horse-power, 
41,000; and speed, 25 knots. Although the armor is 
not so heavy as that usually carried on the battleships 
(though it equals that of the “Duncan” class) it cov- 
ers almost the whole of the hull, being carried nearly 
to the level of the upper deck. It has a maximum 
thickness of 7 inches amidships, and tapers to 4 inches 
at the ends. 

Next to her speed, the most surprising feature of 
the ‘Indomitable” is her armament, which consists 
of eight 12-inch guns—twice the number carried in bat- 
tleships—carried in four turrets, one forward, one aft, 
and one on either beam, the last-named turrets being 
placed en echelen, or diagonally to the center line of 
the ship. This renders all of the 12-inch guns available 
on either broadside, and enables the “Indomitable” to 
concentrate six 12-inch ahead, six astern, and eight 
on each broadside. The high freeboard of these ves- 
sels will enable them to fight their guns in heavy 
weather, since both the forward turrets and the two 
wing turrets are carried at a height of from 34 to 36 
feet above the water line, the after pair of guns being 
about 26 feet above the water line. 

The growth in power of the cruisers of the British 
navy in the past seven years has been very striking, 
the displacement having nearly doubled and the col- 
lective muzzle energy from one single round of all 
guns having increased over twelve times. Thus, the 
“County” cruisers of 1900 were of about 10,000 tons 
displacement, and the total muzzle energy of one 
round was about 30,000 foot-tons. The ‘Drake’ of 
the following year, of 14,100 tons, has a collective muz- 
zle energy of 64,000 foot-tons; the ‘‘Duke of Edin- 


boro” of 1904 can deliver a total energy of 100,000 
foot-tons; and the ‘‘Minotaur” of 1906, 137,000 foot- 
tons; while the ‘Indomitable”’ of 1907, displacing 


17,250 tons, has a collective muzzle energy from one 
round of her guns of 381,000 foot-tons. Furthermore, 
while the 6-inch guns of the 
have an effective fighting range of 3 miles, and the 


in the quality 


“County” class of 1900 . 


APRIL 20, 1907. 


“Drake” can do effective work with two of her guns 
(the 9.2-inch) at 4 miles range, and the “Minotaur” 
class can use four guns at the same range, the ‘In- 
domitable” will be able to bring to bear the whole of 
her eight guns at 5 miles range, and engage at this 
range on equal terms of gun fire any two battleships, 
with the single exception of the Japanese ships, now 
afloat. 

The raisen d’etre of the remarkable combination of 
high speed and heavy armament in these three cruis- 
ers is to be found in the necessity of getting in touch 
with the enemy; breaking through his outer screen of 
scouts and cruisers; determining the exact strength 
of his battleship squadron; and returning with the 
information thus gleaned for the guidance of the ad- 
miral of the fleet. For such work the ‘“Indomit- 
able” class are perfectly suited, their power being 
sufficient to enable them to crumple up the scout and 
armored cruiser formation of the enemy, and their 
speed sufficient to bring them safely away, after draw- 
ing the fire and determining the numbers and power 
of the enemy’s first line of battle. 

ga ee 
SUSTAINED ELECTRIC OSCILLATIONS. 

The simplest method, and practically the only one 
hitherto employed, for obtaining currents of sufficiently 
high frequency to emit electric waves suitable for the 
transmission of wireless telegraph messages, is by 
means of a spark set up between the terminals of the 
secondary of an induction coil. 

The opposite arms of an oscillator thus formed are 
the equivalent of a condenser, and hence when the pair 
of surfaces are discharged the circuit at the moment the 
spark passes has a negligible resistance and in conse- 
quence the negative and positive electric charges are 
permitted to equalize the difference of potential and 
the released energy to surge through the system in the 
form of high frequency currents or electric oscillations. 

This phenomenon is due to the fact that a very 
small portion of the static, or stored-up, energy is 
required to burn out the air forming the insulating 
partition between the terminals or spark-balls, while 
the larger portion of the energy which is suddenly re- 
leased and converted into kinetic electricity, and which 
is under a very high pressure, rushes first to one end 
of oscillation circuit, then back to the opposite end of 
the conductor, each time passing through the spark- 
gap, whose resistance is no longer of appreciable value, 
and so repeating the cycles of oscillation until the total 
energy is damped out by the emission of electric waves 
and other resisting influences. 

If the oscillation circuit is an open one, that is if 
the opposite sides of the spark-gap are connected di- 
rectly to conductors that end abruptly, or are open at 
both ends, the energy of the oscillations is very quickly 
converted into electric waves, the high frequency cur- 
rents being damped out in two or three swings. Op- 
positely disposed, if the oscillation circuit is a closed 
one, that is if the circuit forms a loop an@ is con- 
tinuous, the oscillations surging in it will be more 
persistent and the currents thus set up within it will 
swing thirty or forty times back and forth, depending 
on its electrical dimensions. 

By the term electrical dimension is meant the capac- 
ity, inductance, and resistance of the circuit, and on 
these factors depends the frequency of the oscillations, 
which may surge at the rate of from thousands to 
millions of times per second. It must be borne in 
ming, however, that these high-frequency currents are 
by no means continuous in character, but are periodic, 
and decrease in geometric ratio reaching zero in a very 
small fraction of a second. By using a closed circuit 
instead of an open one, the decrement of the oscilla- 
tions may be reduced, a shorter period of time will 
elapse between each successive series of swings. It 
is during this time that the oscillation system is 
recharged for the next succeeding discharge. 

In wireless telegraphy the open circuit system pos- 
sesses the advantage of sending out electric waves that 
are more penetrating than a closed circuit, while the 
latter is, in virtue of the persistence of its oscillations, 
which more nearly approach a sine wave form, much 
better adapted for producing sympathetic electrical 
resonance, so that an oscillating current set up in 
the first or transmitting circuit will start a series of 
oscillations of a similar frequency in a second or re- 
ceiving circuit. 

From the preceding it will be clear that both open 
and closed circuits possess certain commendable fea- 
tures for the emission and reception of wireless mes- 
sages, and indeed these have been combined in what 
are termed compound systems which are well adapted 
for the production of resonance effects. By employing 
such compound circuits it is possible to receive at will 
one of two incoming messages of the same strength, 
but this is as near selectivity as can be obtained with 
periodic oscillations produced by a spark-gap, however 
feebly damped the former may be. 

Fortunately there are other methods known by 
which high frequency currents can be set up, and in 
which the usual spark-gap plays no part, and yet more 
fortunately the oscillations thus produced are continu- 
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ous and constant in amplitude. One of these methods 
for the conversion of direct currents into high fre- 
quency oscillations was described in a recent issue of 
the ScIENTIFIC AMERICAN, and as it was then pointed 
out, the system utilizing it gives much promise of 
sdlving the problem of selective wireless telegraphy. 

Elihu Thomson was the first to discover that a direct 
current could be converted into an alternating cur- 
rent by shunting a suitable capacity and inductive 
around an arc light. Duddell then showed that by 
varying the coefficients of the shunt current the are 
would emit a continuous musical note. The alternat- 
ing currents thus produced represented a very small 
percentage of the direct current impressed upon the 
arc light and further, the currents thus obtained were 
of comparatively low frequency, being the equivalent 
of the musical note emitted, and these were, of course, 
much too low for the radiation of effective electric 
waves. Poulsen has recently found that if the are is 
produced in an atmosphere of hydrogen or other gases, 
oscillations will surge through the circuit that are of 
the order of hundreds of thousands per second. 

The object of inclosing the arc light in hydrogen— 
illuminating gas suffices very well—is due in a meas- 
ure to its cooling effects, for the oxygen is excluded. 
It has been further ascertained that by placing the 
are in a strong magnetic field the voltage drop in the 
arc is quite low considering its unit length, that is to 
say, it requires 440 volts to produce an are % inch in 
length. Where these conditions prevail, it is possible 
to increase, within certain limitations, the inductance 
of the circuit without further increasing its capacity, 
and this permits the potential difference of the ter- 
minals of the circuit to be larger than would other- 
wise be possible. 

The principles of resonance that have been so care- 
fully and laboriously worked out in the past will not 
be lost in the commercial application of the new meth- 
od, for without the knowledge of timing the circuits 
continuous oscillations would prove of but little worth. 
With a transmitter of the hydrogenic arc type and a 
receptor in which the oscillation circuits are arranged 
so that the damping factor is reduced to the least 
possible extent, the degree of accuracy of timing is 
said to be about one per cent, namely, that two stations 
equipped with this apparatus may communicate with 
each other with waves of 600 yards in length and two 
other stations at the same time in the same field of 
force with waves 606 yards in length and without any 
untoward result of interference. Since wave lengths 
varying from 300 to 3,000 yards may be used, several 
hundred stations may cover the same territory with- 
out suffering from the effects of the others. 

There are methods other than the one cited by which 
continuous oscillations can be produced, but- with the 
results already obtained there is sufficient encourage- 
ment to warrant a belief that the limitations which 
hedged in wireless telegraphy are to be greatly extend- 
ed within the next few years, and its usefulness, now 
generally recognized, will prove a more potent factor 
than ever in the transmission of the world’s intelli- 
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ADVANTAGES OF TURBINE PROPULSION FOR 
BATTLESHIPS, 


BY H. C. DINGER, LIEUTENANT UNITED STATES NAVY. 


Repeated comments and the charges of uncalled-for 
unprogressive conservatism in the Navy Department 
for not requiring turbines for the propelling machinery 
of battleships, have caused me to think that the set- 
ting forth of some particulars of underlying informa- 
tion regarding the relative merits of turbines and reci- 
procating engines might be of interest. It must be 
granted that if turbines (a new and unfamiliar system 
of machinery) are to be adopted in place of recipro- 
cating engines (an old and familiar system), they 
should have proven, beyond a reasonable doubt, one or 
more paramount advantages, which will warrant the 
making of the change. 

What are the advantages of turbines for propelling 
battleships? The following are sometimes urged: Re- 
duction in weight and space, greater simplicity, less 
attendance, greater economy, absence of vibration. 
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great discrepancy in size. For heavy fighting vessels, 
turbines have, thus far, not demonstrated that their 
use will produce a material reduction in weight. 
Neither is there any very material gain in floor space, 
if the machinery is installed with an idea of doing any 
overhauling. Head room is gained, but a great deal 
of space is necessary for lifting the casings. Large 
hatches are even more necessary than with reciprocat- 
ing engines, so that the space that could be gained by 
the turbines in battleships is extremely slight. 

Greater Simplicity—While the turbine principle is 
of itself more simple than that of the reciprocating en- 
gine, the whole arrangement of the motive power of 
the type of turbines most in vogue, the Parsons, is 
not as simple as for an arrangement with reciprocating 
engines. In the Parsons system the power is developed 
upon four shafts in place of the two in ordinary use. 
This naturally leads to some complication and, it may 
also be remarked, will make it much more difficult to 
quickly change the direction and speed of these en- 
gines for maneuvering purposes. It will naturally be 
somewhat more of a problem to handle a vessel with 
four screws than one with only two; and this is some- 
thing to consider, when quick and reliable maneuver- 
ing ability is one of the essential qualities that a battle- 
ship should have. 

The adjustments of the turbine engine will require 
considerably greater accuracy than those for a reci- 
procating engine, and the ill-effect of mal-adjustment is 
much more serious. Due to slight inaccuracies in 
alignment, there is danger of many blades being torn 
out by striking the casing. A hot bearing becomes a 
very serious matter, since the melting of the white 
metal is liable to cause the ends of the blades to strike. 

The turbine requires the same auxiliaries as the reci- 
procating engine and a few additional ones, besides 
larger condensers and air pumps. 

There is practically no difference in the number of 
attendants required for a naval vessel. Though there 
may be some reduction in the work of oiling, this pos- 
sible reduction is to a great extent counterbalanced by 
the fact that turbines are unfamiliar machines, and 
the engineering personnel will not, for years, under- 
stand their operation as well as they do that of the 
reciprocating engine. 

Greater Economy.—At the designed speed, that is full 
speed, marine turbines are about as economical as the 
best reciprocating engines now being built. When the 
speed is decreased, the steam consumption of the tur- 
bine, per unit of power delivered, increases very rap- 
idly, so that at one-half power and below, it is consid- 
erably more than that of the reciprocating engine, and 
at low powers, several times as great. 

To show how this works out in practice, I will take 
the results of the ‘“‘Dreadnought’s” trial, as taken from 
the notes published in the November number of the 
Journal of the American Society of Naval Engineers, 
and compare these with some results obtained with the 
U. S. armored cruiser “Maryland” while in service. 
The engines of the “Maryland” are not up to what is 
now the best economical design of reciprocating en- 
gines; and they were designed about seven years ago. 
Reciprocating engines fully 10 per cent better in econ- 
omy are now being built for large naval vessels. The 
results are taken from service runs with ordinary Am- 
erican coal and with an ordinary crew, made up largely 
by recruits. 

The coal used on the “Dreadnought” was no doubt 
about the best in the English market, and probably 
contained 16,000 B.T.U. per pound. The coal used on 
the “Maryland” averaged about 14,000 B.T.U. per pound. 
Considering these differences (13.3 per cent in heating 
value of coal, and the fact that in one case the coa! 
was in a measure at least picked, that a trial crew was 
used, and that efforts were made to obtain all possible 


, economy to make a good showing for the turbines), an 


approximation to a fair comparison of results would be 
to take off 15 per cent from the ‘‘Maryland’s” coal per 
I.H.P. and compare this with that of the ‘Dread- 
nought.” (See last column under table of ‘‘Maryland’s” 
performance. ) 

The boilers of the ‘‘Maryland” and of the “Dread- 
nought” are of the same type, Babcock & Wilcox, so 


- that differences in boilers may well be left out, and the 


Reduction in Weight and Space.—This is a chimera, 
~ engine installation. 


which may sometimes be found in theory, but has not 


heen proyen in practice. The actual marine turbine | 


may weigh slightly less than the best type of reci- 
procating engine of the same power, but the increase 
in condensing apparatus and other auxiliaries neces- 
sary to the proper operation of the turbine will about 
balance this saving. Apropos of this,a somewhat mis- 
leading comparison has recently appeared in scientific 
magazines, where the reciprocating engine of a battle- 
ship, of a design six or seven years old and built to suit 
battleship practice, is compared with the turbine of a 
scout of four years later design and built on the weight 
schedule of a torpedo boat. A rather fairer comparison 
might be made by taking the reciprocating engine of 
the scout’s sister ship, which is of same power. Had 
this ween done, the startling advantage in weight for 
the turbine would have vanished, as would also the 


difference in coal per I. H. P. may be attributed to the 


By comparing the results, it will appear that the 
“Maryland’s” reciprocating engines are, at designed 
full power, about as economical as the ‘“‘Dreadnought’s” 
turbines at full power. Below full power, down to % 
power, 22 to 18 knots, the difference is slightly in favor 
of the reciprocating engine; from ¥% to 144 power there 
is about 30 per cent in favor of the reciprocating en- 
gine; and below 4% power the reciprocating engine 
uses 50 per cent and upward less coal. 

The best reciprocating engines used in the merchant 
service are 10 to 20 per cent more economical than the 
full-speed performance of the ‘‘Dreadnought.” 

Avoidance of Vibration—This the turbine accom- 
plishes, and in this it has an important point of super- 
iority. The vibrations of the reciprocating engines in- 
stalled on battleships are, however, now so slight, due 


327 


“DREADNOUGILE'S? PERFORMANCE. 
I.H.P. per Pounds of 


Approx. pound of steam per 
Power. I.H.P. Speed. coal. I.H.P. 
1/12 1,748 9.0 knots 4.16 41.6 
1/9 2,771 10.8 * 4.97 49.7 
1/7 8,423 11.4 3.28 32.3 
1/4 5,000 13.1" 2.59 25.9 
1/2 11,301 17.3 0" 1.99 19.9 
3/5 13,748 18.1“ 1.89 18.9 
4/5 15,875 19 ° 1.66 16.6 
4/5 16,950 19.3" 1.7 17 
Full 23,000 21 F 1.51 15.1 
“MARYLAND’S” PERFORMANCE. 
1/10 2,624 9.5 knots 42.3 1.954. 
1/8 3,232 11.2 2.04 1.7344 
1/8 3,152 12 7 2.3 1.95¢ 
1/5 5,422 14 < 1.95 1.66£ 
1/3 8,444 16 Me 1.71 1.45¢ 
2/5 10,520 17 1.74 1.484 
3/5 15,395 19 * 1.74 1.48¢ 
Full* = 27,101 22.5 2.3 1.954 


to improved balancing, that they offer no serious ob- 
jection from a military point of view. 

The advantage. of economy of the turbine in marine 
work exists at a certain speed, which is the full speed 
for the turbine; when this speed is lowered, the econ- 
omy drops rapidly. At % speed and less the best types 
of reciprocating engines are more economical, and be- 
low % speed they are twice as economical. If tur- 
bines are to be placed in battleships on the ground 
of economy, they ought to be reasonably economical 
at the cruising speed. The cruising speed of battle- 
ships will be a little above half speed, 11 to 14 knots, 
1/5 or 1/4 power. At this speed the turbine will use 
50 to 100 per cent more coal per unit of power de- 
veloped. If it is desired to go full speed, the turbine 
will show a slight superiority in economy, but hardly 
over 5 per cent. The question then is: Will this slight 
increase in economy at top speed be worth the sacrifice 
in economy of over 50 per cent at the speeds that the 
vessel will ordinarily run? In those ships where full 
maximum speed is the essential point of their being, 
the turbine will have an advantage; but where full 
speed is not to be used continuously, this advantage 
disappears. Battleships will not cruise at 20 knots, 
nor at 18 either. It is too costly, and they do not carry 
sufficient engineering personnel to maintain such a 
speed for any length of time. 

In view of all this, it seems that the superior ad- 
vantages of turbines for propelling battleships have not 
as yet been conclusively proven, nor should the Navy 
Department be considered extremely conservative in 
not definitely requiring them without alternative for 
the battleships whose contracts are about to be let. 
It may be that in time such increased economy will be 
developed for the turbine at the lower powers that it 
will remove this serious objection which is now pres- 
ent. 

The turbine, however, has a place in naval vessels 
where its advantages are fully worth while, and that 
is in vessels that are built primarily for speed and for 
continuous steaming at full speed. Such vessels are 
the scout cruisers, torpedo boats, and destroyers. Here 
the turbine has more of an advantage, and it is here 
that its merits should be developed. 

There is also another field where the turbine is pe- 
culiarly applicable, and that is for operating the dy- 
namo engines on board ship. This is a field where a 
constant speed of revolution is necessary, and where 
the turbine system should show with advantage its 
points of superiority. The proper procedure would 
seem to be to develop the turbine for those places 
where its advantages are greatest, and not to place 
this new and apparently popular motor in a place where 
it has as yet not proven its superiority in an all-round 
manner, 
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The Army and Navy Journal says that though Eng- 
land appears to be taking the lead in turbines, she has 
copied America far more in her types of screw engines 
than America has copied England. The prevailing 
types of screw engines first used in the mercantile 
marine and the navies of both countries are what are 
known as the “back-action,” ‘“‘direct-action,’ and the 
“vertical overhead cylinder” engines; and these types 
all originated in America. The first ship in the Eng- 
lish navy which had her entire steam machinery be- 
low the water line, and the first one whose engines 
were attached directly to the screw shaft, was the 
“Amphion,” the design of whose machinery was made 
in New York and sent to England. 


* On this trial steam was put in receivers, and safety valves were blow- 
ing part of the time. When all the steam passes through throttle, 25,000 
I. H. P., which is 10 per cent above designed power, can be devejoped with 
about 1.8 pound per I. H. P., or with 15 per cent reduction, 1.53. The 
** Pennsylvania,” a sister ship, has developed more than this on trial with 
anexpenditure of 1.88 H. P. per poune of coal. 

t Results obtained by dividing total coal used for main engines ane ail 
auxiliaries by the I. H. P. of main engines. 

tI. H. P. per pound of coal after taking off 15 per cent to equalize on 
account of difference in coal and conditions. 
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A HARVEST OF THE SEA. 


BY W. G. FITZ-GERALD. 
From pearls to herrings, the sea yields many har- 
vests; but almost without exception men have to 
go and get them. There is one yield, however, within 
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for a farm is whether or not he is a resident of the 
district. If he is not his application is rejected, but if 
he be willing to settle down in the island and work for 
its welfare, a plot of arid shingle is allotted to him. 
The farm is peculiar in another respect, for the ten- 


Loading the Carts with Seaweed Previously Collected at Low Tide. 


the reach of the very humblest. He may not be en- 
dowed with lands, or possess the necessary ability and 
patience for agriculture, but he can go down to the sea 
beach without a cent and gather in a bountiful harvest. 

It is in the well-known Channel Islands off the 
British coast that seaweed farming is carried on sys- 
tematically and scientifically. The “crop” is also culti- 
vated off the coast of Cornwall, and in man; countries 
of Europe—especially where the tremendous Atlantic 
gales sweep up this valuable commodity in huge banks, 
all ready for the harvesters. In such places the indus- 
try gives employment to hundreds of men and women. 

In the islands of Jersey and Guernsey especially, 
hundreds of tons of seaweed were formerly exported 
to the mainland of England for fertilizing purposes; 
but of late years the immense and increasing market 
gardening industry of the islands themselves has 
found use for all the seaweed gathered. As much as 
3,000 tons may be harvested in a single season, when 
nearly 60,000 cartloads are removed from the beach. 
The weed is not only retailed in open market to agri- 
culturists, who value it highly as fertilizer, but it is 
also largely bought by chemical manufacturers of the 
islands and mainland, who distill iodine from it. 

One finds on inquiry that these regular seaweed 
“farms” have been in existence for nearly four hun- 
dred years, an@ there are many quaint old laws and 
customs connected with them. Each seaweed district 
has its own local council, made up of successful farm- 
ers, and these bodies allot to each man his farm. This 
curious piece of property is merely a stretch of beach, 
from which the tenant is permitted to gather all the 
weed that a bountiful sea may cast up. 

The farmer, however, is obliged to obey a regular 
code of by-laws, infringement of which may mean con- 
siderable fines. Guernsey especially supports home 
industries and the first question asked of an applicant 


ant pays no rent whatever, so that his only expenses 
are those of kilning and harvesting. Each farm is 
marked out with big bowlders, and may consist of 
from 400 to 600 yards of beach. All seaweed cast up 
within this area is the absolute property of the tenant. 
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which comes before Monday morning will take back 
into the bosom of the sea forever the proffered gift. 

There are Biblical laws about the removal of a 
neighbor’s landmarks defining the boundaries of his 
farm. Such offenses are considered so serious that a 
man may not only be heavily fined, but also lose his 
farm absolutely. 

The harvest is at its height during the months of 
July and August. In some regions there is a kind of 
“close time,” and harvesters can only gather the weed 
during those months. Other districts, however, permit 
their farmers to take advantage of the vast quantities 
of ‘“‘varech” cast up by the winter gales. 

The outfit of the seaweed farmer is simple enough. 
It consists of a few long-handled picks and rakes, a 
few long knives, some carts and horses, with the neces- 
sary laborers. It is worth noting that the carts used 
to remove the harvest are far smaller than those em- 
ployed by ordinary agriculturists. This is in order 
that when fully laden they may not sink their wheels 
too deeply into the sand or shingle of the shore. Some 
farmers use special carts with barred sides, so that 
the sea-water shall drain off from the weed in transit. 
The draft horses are mere sturdy ponies; and so deep 
is the road with sand and stones, that one will fre- 
quently see a cart laboring along with three and four 
animals harnessed tandem fashion. 

Most of the farmers, by the way, kiln their weed be- 
fore selling it, but there are many who do not possess 
a kiln of their own, and sell it in stacks as it stands 
on the seashore at about $1.50 a ton. This is a very 
low price, considering that seaweed is one of the best 
manures known to agriculturists. It is commonly put 
on the soil and permitted to rot. Many farmers, how- 
ever, use only the ashes left in the kiln after the weed 
has been burnt. These ashes are considered to possess 
really marvelous properties as fertilizer. 

It costs a local farmer about $100 to build a kiln, 
but should he be unable to afford that sum, the curious 
little farm council already mentioned will] kiln it for 
him at certain stated fees, the regulation of which is 
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One of the strictest by-laws is that forbidding a man 
to gather “varech’—as the weed is called locally—on 
a Sunday. Very tempting is it to break this rule 
during a great storm on Saturday night, when vast 
quantities of the profitable weed are thrown upon the 
beach, with the absolute certainty that the high tide 
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centuries old. The dry seaweed is thrown into the 
kiln and set on fire. The draft keeps the stuff smolder- 
ing away until it is all consumed, leaving 2 heap of 
fine white ash in the receiver below. 

Along the coasts of Jersey, Guernsey, Alderney, and 
Sark, lie vast submerged banks of seaweed quite close 
to the surface. The banks are occasionally a very 
serious menace to navigation, particularly when enor- 
mous masses of the weed are torn free by the storms. 
Thus, the great liner “Mohican,” which foundered off 
this coast ten or twelve years ago, owed her destruc- 
tion entirely to vast entangling masses of floating sea- 
weed, which caused her to adrift into the breakers in 
utter helplessness. 

At low tide these banks are visited by the seaweed 
farmers, and great masses are literally reaped from 
the sunken rocks by means of sickles attached to long 
poles. The weed is cut off at the roots and floats. to) 
the surface. It is brought ashore in lighters. in: im», 
mense quantities. Oddly enough, its price continues 
to drop, although the local iodine industry grows stead- 
ily year by year. 

When the weed is used unburned upon the land, it 
is plowed into the ground in February and March; 
otherwise the residue of ashes is scattered over the 
ground immediately after plowing. 

The quaintest sight of all connected with the sea- 
weed harvest is the great procession in May at the 
conclusion of a successful winter’s season. Every sea- 
weed cart appears to be present and the sturdy little 
ponies are all decked with colored ribbons. Quaintly- 
dressed men, women, and children are seen forming 
in procession, and bearing picks, sickles, and rakes 
which have done duty to such good purpose through- 
out the season. 
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THE MANUFACTURE OF WORSTED CLOTH. 


BY W. FRANK M’CLURE. 


Introduced into the United States little more than 


fifty years ago, the industry of making worsted cloth 
has grown with remarkable rapidity, especially in the 
It is to-day by far the most impor- 
According to 


last fifteen years. 
tant part of dress goods manufacture. 
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at all times the weight, strength, color, fineness, and 
softness. The loin wool and that on the hind quarters 
is short and coarge. That on the fore part is most apt 
to be filled with burs. That about the sides and shoul- 
ders has a soundness of fiber, an evenness of length, 
and a fineness in every way superior to the rest. In 
some wool the feeding and the shelter that has been 


Sorting the Wool. 


the figures of the twelfth census, the annual produc- 
tion of worsted dress goods in this country exceeded 
103,000,000 square yards, and that of woolen 41,000,000. 

Only the long fibers of wool are used in the making 
of worsted cloth, while in woolen manufacture the 
short fibers are utilized. Woolen goods are spun 
directly from the wool as it comes from the carding 
machines, while wool for worsted cloth must go 


afforded are at once apparent. Warm climates are also 
conducive to distinct kinds of wool, and each kind is 
best suited to a respective kind of cloth, as are also 
the respective parts of a single fleece. American wool 
is the softest, but its goodness is often lost to no small 
degree because the sheep from which it has been taken 
has been allowed to roam among thorns and burs 
which have torn its coat; or, perhaps, a bale of wool 
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through an additional process to straighten out the 
long fiber. The raw product arrives at the worsted 
mill in bales of different shapes and sizes, weighing 
all the way from 200 to 1,000 pounds. As soon as the 
burlap covering has been removed, the first of the 
skillful operations, that of sorting, begins. Each fleece 
is rolled out upon a sloping table, and the sorter pro- 
ceeds to pick out the best wool first, having in mind 
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may be badly marred by the binding twine which has 
held it in place, producing a flaw which, if not inter- 
cepted, would go clear through the various processes 
to the finished cloth. Australian wool is prized in 
great measure for the care which the growers give to 
these important details. 

Wool once sorted is ready to be washed. In one of 
the accompanying photographs the facilities for wool 
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The Weaving Room. 
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washing are nicely illustrated. At the factory these 
are known as ‘scouring bowls.” They much resemble 
vats and the machinery within a rake with enlongated 
teeth. The wool is automatically carried from the 
sorting table into the first of a series of these buwls or 
vats. As the mechanical washing proceeds the wool 
moves forward, and every few feet is automatically 


Inspecting Worsted Cloth. 


lifted and fed into a device resembling a wringer, 
from which it is delivered into the next bowl, and so 
on until it finally is carried into a large metal inclosure 
known as a “dryer.” In the cleansing operation soap 
is employed. The amount of soap used in the United 
States in all the wool industries, both for scouring 
wool and fulling and cleansing cloth, was 35,136,593 
pounds for a recent year. 
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A @limpse of the Spinning Room. 


In the dryer the wool travels round and round upon 
a conveyor, and while so doing is subjected to the heat 
of steam pipes. As fast as it becomes dry it is deliv- 
ered by a blast of air that is at all times blowing in 
the direction of an opening at one side. Since it left 
the sorting table the wool has lost in weight in animal 
oil and dirt perhaps 35 per cent. After drying, carding 
is the next operation. Carding machines were invented 


The Machinery Used in Washing Weel. 
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near the close of the eighteenth century, and with all 
their subsequent improvements are to-day used, as 
heretofore inferred, in both the woolen and worsted 
industries. These machines in the main consist of 
large cylinders belted with leather, the leather in turn 
being fitted with fine wire teeth. The teeth on one 
cylinder are all curved in one direction, and those on 
another in the opposite direction. When in operation, 
these cylinders revolve in opposite directions within 
a fraction of an inch of each other. As the carding 
machines operate upon the wool, it is pulled into a fine 
film and wound around the cylinders. Finally this film 
is automatically gathered from the cylinders and 
guided until it comes from the machine in a delicate 
rope of loose fibers. A long antiquated method of 
carding consisted in drawing the fibers over two ob- 
long boards covered with leather fitted with fine wires. 
The first carding mill in this country was established 
at Pittsfield, Mass., in 1790. At first the carding was 
an industry in itself, and the other departments of 
woolen manufacture were carried on at other places. 
It is at this point in the manufacture that the comb- 
ing away of the short fiber and the collecting together 
of the long fibers for modern worsted cloth is intro- 
duced. The long fibers are all laid parallel to each 
other. The machinery for this 
operation is equipped with thou- 
sands of closely-set teeth no larger 
than pins. An idea of the general 
appearance of the machines can be 
gained from the photograph of a 
combing room. The combed and 
collected wool is delivered into 
metal cans in the form of loosely- 
twisted ropes. In the drawing 
room these loose ropes are “drawn” 
out, which means just what the 
name implies. It goes into one 
drawing machine as one yard and 
comes out eight yards, and so on. 
The next operation, that of spin- 
ning, is one of the oldest industries 
in the world’s history. Fifteen 
hundred to two thousand years be- 
fore Christ the spindle and the 
distaff were known to the people of 
Egypt. The distaff was a simple 
stick around which the fiber was 
coiled, and held in the left hand. 
The spindle resembled a top set in 
motion by a twirl of the hand. Two 
or three thousand years later came 
the placing of the revolving spindle 
in a frame where it could be oper- 
ated by foot power, and in 1763 the 
spinning jenny—a most important 
invention, comprising eight spin- 
dles—made its appearance. A mod- 
ern factory to-day operates several 
thousand spindles in the aggregate. 
Spinning is the final operation in 
the converting of raw fiber into 
thread. It is a continuation of the 
drawing process to attain the de- 
sired thickness of thread and at the 
same time twisting the fibers into 
the firm continuous threads of the 
strength necessary for the subse- 
quent operations of weaving. In 
worsted manufacture the threads 
are then either twisted together 
with more threads of wool or with 
threads of silk, this depending up- 
on the quality of the cloth to be 
made. The thread, before going to 
the looms, is wound first onto a 
six-inch spool and then unwound onto larger spools. 
Weaving is the passing of one set of threads trans- 
versely through an’other and interlocking them in such 
manner as to form a united surface. The threads 
which run lengthwise are known as the warp, and the 
transverse threads the weft. Part of the threads form- 
ing the warp are raised and part depressed, thus leav- 
ing a space between. Through this space between the 
raised and depressed threads of the warp the shuttle 
carrying the weft is passed. Then by raising the 
threads which are depressed and lowering those which 
are raised, the interlocking results. All this was ac- 
complished by hand looms for centuries. What is 
known as the “power loom” did not make its appear- 
ance until the nineteenth century. The power loom 
to-day automatically raises and lowers the series of 
threads, and passes the. shuttle through the interven- 
ing space and likewise the subsequent operation, with 
all the skill of the human hand. A master mechanic 
sets the looms for the performance of a certain piece 
of work, and girls keep the shuttles filled. If in the 
operation a thread breaks at any point, the loom stops 
automatically. 
The cloth, after coming from the looms, is still fur- 
ther cleansed, examined, and dyed, The water is then 
extracted, and the cloth travels over a system of steam 
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pipes. Unevenness is removed by an operation known 
as “shearing,” after which comes the pressing between 
large rollers. Next it is measured, and wound into 
rolls. 


THE USE OF COMPRESSED AIR IN LOGGING. 
BY E. A. STERLING. 

Machinery of special design has found extensive use 
in logging operations, particularly in the forests of 
the South and West. Logging railroads, donkey en- 
gines, steam skidders, and wire rope systems of vari- 
ous kinds contribute to the ease and economy of get- 
ting logs to the mills. The primary steps of felling 
the trees and sawing them into log lengths have, how- 
ever, been done mainly by hand labor up to the 
present. 

Machine saws of practical value for cutting standing 
timber have never been perfected, largely because the 
necessary power has not been available, and also on 
account of the danger and difficulty of handling a ma- 
chine of any kind in rough forest land. The same is 
true in the main of sawing the felled timber into 
standard logs. An exception to the latter is found on 
the lands of the McCloud River Lumber Company in 
Siskiyou County, California, where a compressed-air 


The Compressed-Air Logging Saw in @peration. 
THE USE OF COMPRESSED AIR IN LOGGING. 


“bucking-up” saw has been successfully used for some 
years. The trees are felled by hand, and cut into log 
lengths by the machine saw. The company operates 
on comparatively level land near the base of Mount 
Shasta, where the forest of yellow pine, sugar pine, 
and white fir is composed of unusually. large indi- 
vidual trees in open stands. The ground cover is a 
rather dense chaparral. 

The machine consists of a traction engine equipped 
with an air compressor and a storage tank. To the 
air tank are attached rubber hose which give a work- 
ing radius of 300 feet. The saws, which are similar 
to a heavy cross-cut saw, are actuated by a piston 
working in a small cylinder set in a movable frame, 
which can readily be attached to logs of any diameter. 

The cylinder, which has pivot trunnions removably 
hung in bearings, is connected with the compressed-air 
tank by a line of hose. The usual outfit consists of 
three frames and one saw. The saw when started is 
left to work automatically, while the two empty 
frames are being moved to new cuts and attached to 
receive the saw. A “swamping” crew precedes the 
compressed-air saw and trims the felled trees, throw- 
ing the brush to one side to give room for the ma- 
chines. The traction engine is moved under its own 
power to convenient points, where several trees are 


APRIL 20, 1907. 


within reach of the transmission hose. There is a 
decided economy both in time and labor in the use of 
the compressed-air machine. To operate it requires 
nine men, and the average daily expense, exclusive of 
repairs, is $25. Its daily capacity is from 125,000 to 
140,000 feet board measure, though under exception- 
ally favorable conditions a cut of 160,000 feet is possi- 
ble. To secure the same output with hand labor would 
require from fifteen to seventeen men at a daily wage 
of $2.50, the average cut per man being from 8,000 to 
10,000 feet. This gives a daily saving of $12.50 to 
$17.50 in favor of the compressed-air saw, on an out- 
put of from 125,000 to 140,000 feet board measure of 
logs. This is ample to cover repairs and give a sus- 
tained balance above the interest on the initial invest- 
ment. There is no apparent reason why a similar 
machine should not be used in other regions where 
conditions are favorable. 
—— — 2+ 8 +e 
Making Quartz Glass. 

It is announced from the Carnegie Geophysical 
Laboratory in Washington city that quartz glass can 
be successfully manufactured, but the authorities of 
that institution decline to commit themselves as to its 
feasibility from a commercial viewpoint. The chief 
value of quartz glass over ordinary 
glass is found in the fact that it 
can be heated to a temperature of 
about 1,000 deg. C. without soften- 
ing, and its expansion under ordi- 
nary heat is so small as to be al- 
most a negligible quality. It also 
can be heated red hot and plunged 
into cold water without in the least 
cracking. It has the distinct 
property of permitting the passage 
of ultra-violet light rays, making 
it remarkably valuable in photo- 
graphic uses. 

Quartz glass has been made in 
Germany for laboratory uses in the 
form of tubes, by heating small, 
clear quartz crystals and sticking 
them together. The tubes and 
other vessels made after this man- 
ner were rough, patchwork-looking 
affairs, but served many useful pur- 
poses. No way was known by 
which the substance could be manu- 
factured into glass sheets of any 
size, by reason of the fact that 
masses of broken quartz could not 
be fused together without having 
the resultant glass full of bubbles. 
Quartz will liquefy under intense 
heat, but it will never become soft 
enough for the air bubbles to es- 
cape, the result being that melted 
quartz is a dirty, porous mass more 
or less like pumice stone. 

At the Carnegie Laboratory many 
methods were tried before definite, 
satisfactory results were obtained. 
If the quartz was intensely heated, 
free silicon was deposited on the 
inside of the air bubbles, and the 
glass was spoiled. The final solu- 
tion of the problem was found in 
heating the quartz to the melting 
point, about 4,000 deg. F., and then 
subjecting it to an air pressure of 
between 400 and 500 pounds. After 
this it was allowed to gradually 
cool. The air pressure squeezed 
Out the air bubbles, and the result 
was a solid and clear mass of 
quartz glass. The plates so far made at the laboratory 
ere only about three by five by half an inch in size. 
The bubbles are few, not over one-half a millimeter 
in diameter, and are not frequent enough to inter- 
fere with the use of the glass for lenses, mirrors, and 
other optical work. With more skill and experience 
the glass can be made without the flaws which con- 
fronted the workers. 
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A novel feature in tunnel design devised by Mr. 
Charles M. Jacobs, the chief engineer to the Pennsyl- 
vania tunnels under the Hudson River, is found in the 
screw piles, which will be placed at intervals of 15 
feet throughout the length of the tunnels. While the 
silt forming the bed of the river is sufficiently tenacious 
to hold the tunnels in perfect alignment during con- 
struction, it was not considered firm enough to do so 
when the tunnels are in use. To forestall this possible 
danger screw piles will be sunk to a solid foundation, 
and upon them the tunnel proper will rest. The piles 
will be 27 inches outside diameter, and the shell will 
be 1% inches thick. The sections will be 7 feet in 
length, and will be bolted together through internal 
flanges. The lowest section will be cast with one turn 
of a screw 4 feet 8 inches in diameter. 
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Sweet Milk Diet, 
To the Editor of the ScIENTIFIC AMERICAN: 

In the Scipntiric AMERICAN of March 2 I read a 
letter from Clay Harpold relative to a sweet milk 
diet. He cites several cases of stomach trouble or 
dyspepsia aggravated by the use of sweet milk which 
could not be cured until the use of sweet milk was 
discontinued. For a great many years I have been 
troubled with dyspepsia or indigestion. I tried sev- 
eral doctors and various patent medicines without 
relief. I was troueled the most at night; in the day- 
time not as much. I reasoned that the erect position 
in the daytime allowed the gases generated in the 
stomach to escape. If I went to bed without supper, I 
was not distressed in the least. One evening I made 
my supper of bread and milk, and I rested as com- 
fortably as if | had eaten nothing. This was a hint 
which I took. For about four months I have eaten 
bread and milk at the evening meal without feeling 
any return of the trouble. Two or three times I have 
eaten other food as an experiment, and in each case I 
have been distressed more or less, according to the 
amount that I had eaten. THOMAS RYAN. 

Lockport, N. Y., March 11, 1907. 

ti te 
Spike Fastenings on Railrvad Curves, 
To the Editor of the Scirenriric AMERICAN: 

In regard to your observations of the New York 
Central wreck in your issue of March 2, I would like 
te add a few remarks to the practical side of the ques- 
tion. 

In a conversation held with a track foreman who 
has been for thirty-four years in the employ of the 
Chicago and Northwestern Railway on their double- 
track system, he stated that he had taken spikes out 
on curves that were nearly wern threugh where the 
base of the rail bears on them; also, that spikes wear 
more when a rail is placed on a tie plate than when 
placed directly on the wood. Supposedly a rail 
placed directly on the wood gives the rail more 
spring, and the wear covers a larger surface on the 
spikes. 

This foreman said that he used his best oak ties on 
a curve, and a brace made especially for this purpose 
by the Chicago and Northwestern Railway, for the 
sharper curves. This brace fits under the head of the 
rail, and flares out and is held by three spikes at the 
outer end. 

If the spikes were worn as herein stated in the New 
York Central wreck, we can readily see why the tests 
were held afterward (with new spikes) with safety 
at a speed of 82 miles an hour without any further 
elevation or alignment of the track. 

The position of the center of gravity in the electric 
motors and the elevation of the outer rail are very 
good considered scientifically, but do not overlook the 
spike, the only thing that keeps the rail in its place. 

Rockford, 11., March 11, 1907. L. H. Lotrurr. 
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An Opinion on the Transmission of Life from Star 
to Star and on Leduc’s Artificial Plants. 


To the Editor of the Scrextivic AMERICAN! 

The letter from C. W. Bennett on the “Transmission 
of Life from Star to Star” brings up the subject of 
inorganic cosmical and biological evolution. Accord- 
ing to Lockyer and others, very hot bodies are ex- 
tremely simple in their composition. In the hottest 
stars like Zeta Puppis, in the constellation of Argus, 
the spectroscope shows that the elements are few, 
and most of.them in a dissociated or proto form. The 
most prominent element is hydrogen and proto-hydro- 
gen. The less prominent elements are helium, proto- 
magnesium, and proto-calcium. In cooler stars, me- 
tallic elements appear and the number of elements 
greatly increase. Since the hotter stars contain fewer 
elements, it is logical to assume that if the tempera- 
ture of a star were sufficiently high all elements would 
be dissociated and all matter reduced to ‘the corpuscu- 
lar form. 

As we descend from the hottest stars down to the 
coolest visible stars the elements increase in num- 
ber, but all visible fixed stars are above that critical 
temperature where chemical action is possible and the 
elements are therefore uncombined. It is only in 
colder bodies like the earth that there is the complex- 
ity of matter due to chemical combinations, where 
organic life is possible. 

Prof. Arrhenius’s theory of the pressure of light 
seems to be pretty generally established. Accepting 
the theory that the earth and all the planets are sub- 
jected to constant bombardment of corpuscles from 
the sun and stars, I cannot see how germs of cellular 
life can be conveyed by them through interstellar 
space, since that space is but little above absolute zero, 
a temperature that would destroy all life germs of 
whicli we know anything. 

The article by Dr. Gradenwitz on “Artificial Plants 
and Cells” recalls an article which appeared in the 
Revue Scientifique, Paris, two or three years ago, 
Which ascribed to crystals a certain kind of life. The 
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theory was based on phenomena observed under the 
microscope during the growth of crystals from a so- 
lution. A salt was dissolved until the liquid was sat. 
urated; by lowering the temperature a series of very 
complicated vital phenomena appeared. The crystals 
could move about and possessed the peculiarity of be- 
ing able to reproduce themselves, by division, gemina- 
tion, and endogeny. The struggle for existence went 
on. When two crystals met the weaker would be ab- 
sorbed by the stronger. They appeared to be alive. 

Von Schron discovered that crystals had diseases, 
some of which were hereditary. The author proposed 
the formula, @mne vivum ex melecula (all life from 
the molecule). He ascribed to crystals real spontane- 
ous generation. The growth of Leduc’s artificial plants 
appears to be a confirmation of the theory of mole- 
cular life. Perhaps in time we may go a little farther 
and say, “All life from the corpuscle.” 

JOHN CANDEE DEAN. 

Indianapolis, Ind., March 24. 
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An Artificial Geyser. 
To the Editor of the Scienriric AMIERICAN! 

The illustration and description of the hydraulic 
air compression plant in your issue of the 16th prompts 
me to describe what proved to be an artificial geyser, 
which was accidentally produced in this city about 
two years ago. 

This section is underlaid by an extensive deposit 
of soft limestone, which is permeated with fissures, 
cavities, and underground streams; and the ‘lime 
sinks,’ caused by the caving in of a cavern, are easily 
drained of the water they usually hold by boring a 
hole in them to the cavities below. It was necessary 
to drain a low place in the city, which, after heavy 
rains, formed a pond of about half an acre area with 
a depth of about 18 inches. An 8-inch hole was drill- 
ed at the edge of the pond, the water being dammed 
back, and at a depth of ninety feet the drill dropped 
into a cavity some six or eight feet in depth. 

The drill was then withdrawn, the dam opened and 
the water allowed to enter, which it did with a rapid, 
whirling motion, not completely filling the pipe. In 
a few moments the hole began to fill up, violent 
ebullition began, and the column of water and spray 
was violently shot up in the air to a height of about 
40 feet. 

I was on the spot a few minutes after the first 
discharge and took notes of the action of the well. 
In six minutes after the first discharge, the well fill- 
ing again, the discharge was repeated, and the action 
was continued at intervals of six to ten minutes for 
half an hour, when, the pond level having been lower- 
ed, the intervals became longer and the discharges 
less violent, and finally ceased with the draining off 
of all the water. My explanation of the phenomenon 
was, that the drill had entered one side of a domed 
cavity having an outlet near the bottom, which out- 
let was too small to carry off the volume of water 
entering, and the air carried down by the water was, 
of course, compressed in the chamber until its high 
pressure forced out the column of water in the pipe. 
With very heavy rains furnishing a sufficient volume 
of water, the action is repeated. C. W. Trt. 

Albany, Ga, March 18, 1907. 
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whe Orbit of the Sun and the Solar System, 
To the Editor of the ScIENTIFIC AMERICAN: 

In the issue of February 9 of the ScIENTIFIC AMERI- 
cay, J. B. W. C. (Inquiry 10374) asks concerning the 
probable length in earth years of the orbit of the solar 
system. I have before me an article by Richard H. 
Byrd which, I think, answers this question very com- 
pletely. I quote from the article as follows: 

“Our sun through the centuries travels a long el- 
lipse, dragging the world, of course, with it, and just 
within one end of this ellipse blaze the rays of anoth- 
er sun, known to astronomers as the star Arcturus. At 
the other end of our sun’s ellipse are cold voids, vast 
spaces of absolute zero. 

“Astronomical records are completc enough to show 
that somewhere more than twenty centuries ago Arc- 
turus was visible only as a luminous speck. Now it 
blazes in the evening sky, bright as the planet Jupiter, 
a beacon among the glittering points of fire that stud 
the firmament this side the Milky Way. Manifestly, 
our own solar system is approaching the sun Arcturus. 

“The rate of travel of our sun through space, carry- 
ing with it its little group of satellites, including the 
world, has been determined with fair accuracy. We 
are racing southward through the heavens at the rate 
of about 5,000,000 miles a year, along an arc whose 
segment shows undeviating progress in the one direc- 
tion of Arcturus. Eventually, we will be carried clear 
around this star and be subjected to its fierce rays; 
then we will come back on the other side of the el- 
lipse, and will be carried along a wide and awful sweep 
toward the star Polaris, now in our rear, and to the 
extreme curve that must be passed before the journey 
back again begins. How many times our solar system 
has swung that almost illimitable course, none can 
ever know or guess. But im this great course there 
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are just two extremes of season, except that instead 
of their being six months, they are about 75,000 years 
apart. The summer season of this vast cycle is un- 
utterable heat—the melting point; the winter season, 
frigidity. That we are now a little more than half 
way down the journey to the summer turning point, 
and entering upon a spring-like opening to a young 
summer of celestial weather, is made clear by those 
whose study is the sky, and to whom the stars present 
but partial mystery. 

“The astronomer Leroy Tobey has shown that the 
course we are traveling is regulated by the influence 
of Arcturus, and that it will carry us around that tor- 
rid star in something more than 25,000 years. The 
turn will bring us so near to it, and into a zone of 
heat so high, that physical life in its present form 
will be impossible; for Arcturus is an incandescent 
sun, known to be vastly larger than our own. The be- 
lief that the world shall die in fire enwrapped a truth 
—as all beliefs do when they are understood. 

“On the other hand, at the Polaris end of the great 
ellipse are ‘thrilling regions of thick-ribbed ice.’ Flung 
to the extreme limit of its course, before it turns 
again in answer to the magnet of its orbit, our sun 
and the worlds that circle it, being farthest from 
their source of heat, will dim and fall into a sleep of 
cold so deep that life will be suspended, to again 
awaken and again begin a new development, as the 
southward turn is made and warmth flows in once 
more.” 

This is only a partial quotation from the article re- 
ferred to, which appeared in a local publication, but 
I think is sufficient to answer the inquiry of your 
correspondent. I do not know where the article first 
appeared. EvMer E. Tow .e. 

Richmond, Ind., February 18, 1907. 


Peary’s New Polar Projects. 

The Navy Department at Washington has granted 
another three years’ leave of absence to Commander 
Robert E. Peary, the Arctic explorer, and this added 
to the fact that orders have been given to hurry along 
the repair work on the polar ship ‘Roosevelt,’ renders 
it not unlikely that he will have another expedition 
ready to sail for the north pole by June 10. It is 
known that he is anxious to get away about that date. 

Commander Peary stated in his lectures that if 
he ever started again to reach the pole he would take 
a course more to the westward from the last starting 
point, a thing he learned on his last trip. 

There were only two obstacles that he encountered 
in his plans to try again to reach the goal of his am- 
bition. One of these was the raising of funds to pay the 
expenses of the expedition, and the other was the 
necessity of obtaining a leave of absence from the 
Navy Department. A few days ago the announcement 
was made that Commander Peary had received a guar- 
antee of $200,000 for a new expedition. 

The other obstacle was overcome when the Navy 
Department granted the three years’ leave of absence. 

+84 
The Current Supplement, 

The current SUPPLEMENT, No. 1633, opens with an 
excellent article by G. K. Gilbert on the rate of reces- 
sion of Niagara Falls. A series of pictures made at 
intervals from 1827 to 1895 show how rapid has been 
the erosive work of the great cataract, and how the 
shape of the Falls has changed year by year. The 
induction coil, however smail, should be provided 
with a switch for making and breaking the primary 
circuit, and as it is often desirable to change the direc- 
tion of the current thraugh the inductor, as the pri- 
mary winding is. called, a reversing commutator can 
be employed to advantage. How such a reversing 
commutator may readily be constructed at home by 
the experimental amateur is clearly told by Mr. 
A. Frederick Collins. Working drawings accompany 
the text. Dr. Frederick H. Millener contributes a dis- 
cussion of the pernicious effects of alternating current 
of high voltage. Mr. Taylor’s splendid article on the 
chemical composition of tool steel is concluded. How 
coke is made is told very lucidly in an authoritative 
article. Prof. A. Durig writes on alcohol and moun- 
tain climbing. The gigantic increase in the erection 
of skyscrapers in lower Broadway, New York city, has 
been made in the face of grave and increasing engi- 
neering difficulties which concern chiefly foundation 
problems. These are excellently discussed by Mr. 
C. M. Ripley. Mr. J. Percy Moore traces the evolution 
of the elephant. 


>. + oe 

Repulse of Balloons by Coast-Defense Batteries. 

The German military authorities have been conduct- 
ing a series of interesting experiments at the Heubude 
coast-defense battery, Danzig Bay, with the object of 
determining the efficiency of modern ordnance in re- 
pelling captive and free balloons. The battery was 
equipped with 10-centimeter guns and mortars. Shrap- 
nel was the ammunition used. Floating at a height 
that varied between 18.009 and 25,000 feet. balloons of 
100 cubic meters canacity were quite easily brought 
down. Only one balloon escaped inland. 
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THE HIPPODROME MYSTERY UNVEILED. 


Scientific American 


at will, and as the tank is known to be of solid con- 
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This very clever act is the invention of H. L. Bow- 


One of the most pleasing and altogether mystifying crete without an opening, it is a great puzzle to de- doin, of New York city, who conceived the idea of 
effects or illusions that it has ever been our pleasure cide what becomes of the girls in the interim between utilizing the principle of the diving bell. To illus- 


to witness is now being presented on the stage, or their actual performances. 


rather in the tank of the New York 
Hippodrome, which is noted for its 
aquatic spectacles in which the huge, 
oval tank plays so important a part. 
In the present instance ‘‘Neptune’s 
Daughter,” a romantic operatic ex- 
travaganza, depends entirely on the 
great cistern for the now famous mer- 
maid scene. Neglecting for the mo- 
ment the story, which is not material 
to our purpose, we may state that 
when the curtain falls at the begin- 
ning of the second scene (for at the 
Hippodrome the curtain does not rise, 
but sinks in a well surrounding the 
tank), we see the fishing village of 
St. Malo on the coast of Brittany. To 
the left is the cabin of Marceline, the 
droll clown. This cabin is an impor- 
tant adjunct in the carrying out of 
the effect. The whole front of the 
stage is taken up by the huge tank 
which is filled with placid water. At 
the appropriate moment up from the 
sea rises the beautiful Sirene, the 
Queen of the Mermaids. She sings of 
the wonders of the deep and pleads 
with-the hero to plunge beneath the 
surface of the water and see for him- 
self the marvels in the realm of King 
Neptune. As he hesitates Sirene sum- 
mons her mermaids, who rise from 
the sea and by their singing entice 
several fishermen to plunge into the 
water. The fishermen return to the 
surface and tell wonderful tales of 
their adventures. The hero follows 
Sirene beneath the surface of the 
water and the heroine appeals to King 
Neptune to restore her lover to her. 
Neptune in his barge, drawn by mer- 
maids, emerges from the water and 
promises the heroine that if she will 
accompany him to the bottom of the 
sea he will restore to her arms the 
lost Pierre. She enters Neptune’s 
barge and to the amazement of the vil- 
lagers the boat with its burden sinks 
out of sight. 

There are three people in Neptune’s 
boat when it emerges from the sea 
and four when it is engulfed at the 
close of the act. The mermaids, of 
whom there are-nine in all, gradually 
arise from the water and appear to 
stand quite firmly on its surface and 
accomplish some clever posturing. 

It is difficult to call this attraction 
either an illusion or an effect. In 
truth it is very real, for the mermaids 
appear at the surface and dive down 


“ Neptune’s Daughter” as Presented at the New York Hippodrome. 


NEPTUNE'S CHARIOT 1S MOUNTED TO SWING ON THE 
PRINCIPLE OF A PARALLEL RULER. THE 
COMPRESSED AIR TANK igs 
IN BACK-OF THE CHARIOT Fe 
SERVES AS-A BREATHIN 
STATION FOR NEPFONE 
AND HIS COMPANIONS. 

AFTER. HAV Ge 
ENTERED THECHARIOT F 
THEACTORS MOST u 


HOLD THEIR: BREATH UNTIL THEY HAVE BEEN 
ELEVATED ABOVE THE SURFACE OF THE WATER. 


The Elevating Device at Rest Just Prior to Raising. 


THE MYSTERY OF THE HIPPODROME MERMAIDS UNVEILED. 


trate the working of this device, take a glass tumbler, 


and plunge it into the water with the 
mouth perpendicularly downward. It 
will be found that very little water 
will rise in the tumbler, but as air is 
compressible it could not entirely ex- 
clude the water, which by its pressure 
condensed the air a littie. The in- 
vention provides means whereby with 
the aid of a tank of water, drowning, 
disappearing, rescuing, and _ other 
scenes can be effectively rendered. 
The device can be constructed in a 
number of ways, using the diving bell 
principle in all cases. 

At the Hippodrome individual div- 
ing bells are used. There are six in 
all, five small individual bells and one 
large bell for the occupants of Nep- 
tune’s boat. Prior to the opening of 
the act the six air bells, which are con- 
structed of boiler plate, and are sup- 
ported on legs provided with castors, 
are run on the stage and are rigid- 
ly secured to the lid of the tank, 
which is raised or lowered by powerful 
hydraulic pistons. The mermaids go 
on the stage and place their heads 
within the upper portion of the bells. 
Each bell is provided with an operator, 
who raises and lowers a little indi- 
vidual lift secured to the chamber, 
and who also assists the mermaid in 
re-entering the air cell. Air hose con- 
nections, telephone, and electric light 
wires are also quickly connected, and 
at a signal from the stage manager 
the water in the hydraulic piston is 
released and the stage drops into the 
water so that the top of the diving 
bells are submerged two feet below the 
surface of the water. Directions to 
the performers are given by telephone 
and the actual signals governing their 
return to the surface are’ given by 
red and green electric lights. Theair 
pressure is sufficient to give them 
ample breathing: space while they are 
compelled to stay below the water. 
When the signal is given, the mermaid 
steps into a stirrup on the lift, which 
is controlled by a small winch oper- 
ated by the attendant. Two handles, 
somewhat resembling those of a bi- 
cycle, serve to steady the mermaid 
during her trip in this subaqueous ele- 
vator. On reaching the surface she 
steps off and climbs up on the bottom 
of the diving bell, which is provided 
with a small guard rail. She is then 
at liberty to perform her part of the 
scene without hindrance. At _ the 


The Mermaids Standing on Their Air Bells and Neptune’s Chariot in the Rear. 


APRIL 20, 1907. 


proper time it is necessary for her to actually plunge 
into the water and dive for the entrance to the bell. 
Her attendant quickly draws her into breathing space. 
Each mermaid is provided with a separate diving 
chamber and with a separate attendant. The fisher- 
men who dive into the water share with the mermaids 
their air chambers provided for them, and they come 
to the surface after they have given the idea that they 
had actually been to the bottom of the sea. When the 
hero yields to Sirene’s pleadings and dives into the 
water, he knows exactly where to find his air cham- 
ber. A good deal of fun is caused by the clown Marce- 
line, who pretends to fish from the tank and suddenly 
pulls out a live dog. This is accomplished in a simple 
manner by providing an air chamber and an attendant 
for the dog. Marceline’s fishing line is attached to 
the muzzle worn by the dog. 

More complicated is the entrance of Neptune, who 
rises to the surface in a barge 12 feet long. At the 
proper time Neptune and his fellow passengers leave 
the large air chamber and seat themselves in the 
barge, which has the rear part cut out. The barge is 
then quickly drawn up through the water, and the 
emergence of this weird craft always produces a great 
sense of wonder. Our engraving shows the method of 
raising the barge or chariot, as it might be called in 
theatrical parlance. The boat rests on parallel bars 
which resemble a parallel ruler. They are operated 
by a cable which runs out of the tank in Marceline’s 
hut, where five stage hands wind the cable upon the 
drum of a winch, thas raising the parallel bars which 
earry the boat. 

The mermaids are protected from cold by rubber 
undergarments. Their grease paints are waterproof. 
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also is less, being 200 pounds to the square inch as 
against 23@ pounds in the earlier engire; out the total 
heating surface also is slightly greater, as is also the 
eylinder capacity. 

The Mallet type has for its distinguishing feature 
two separate engines, each operating its own set of 
drivers. In the present case the high-pressure cylin- 
ders, which are 21.5 inches in diameter by 382 inches 
stroke, are carried upon the main frame of the engine 
at about midlength of the boiler, with which the 
frame is rigidly connected through the saddle and at 
other bearing points. The six coupled driving wheels 
are 55 inches in diameter. Steam is admitted to the 
cylinders through outside steam pipes leading down 
on the outside of the boiler from the steam dome. 
The exhaust passes through a flexible joint placed at 
the vertical axis of the saddle, and passes to a pair 
of low-pressure cylinders, 33 inches in diameter by 
32-inch stroke, which are located at the front end of 
the radial truck which carries the weight of the for- 
ward half of the boiler. From the low-pressure cylin- 
ders the steam exhausts to the smokestack through a 
jointed flexible exhaust pipe. It will be seen that 
this method of construction provides an engine which, 
in spite of its great length of 54 feet 7% inches, is 
very flexible, a quality that is rendered necessary by 
the fact that 10-degree curves are not uncommon on 
the division where these locomotives will operate. To 
supply sufficient steam for such powerful engines calls 
for an exceptionally large boiler. It is of the Belpaire 
type and is 7 feet in diameter. A tall man could 
walk through it with a foot of clearance. There are 
225 square feet of heating surface in the firebox and 
78 square feet of grate area. The total heating sur- 
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with gasoline. A mixture of the two fuels was thus 
used in the engine, the idea being to do away with 
the excessive carbonization produced by the kerosene 
alone. The results obtained with this car were quite 
interesting. 

The three cars—alcohol, kerosene-gasoline, and gaso- 
line—weighed respectively 2,560, 2,470, and 2,280 
pounds. The total distance registered by the odometer 
was 106.8 miles. The amount of fuel consumed and 
the market price of the same was—denatured alcohol, 
14% gallons at 37 cents= $5.361%4; kerosene, 3 gallons 
at 11 cents=83 cents, + gasoline, 5 gallons at 22 
cents = $1.10; and gasoline, 714 gallons at 22 cents = 
$1.65. The miles run per gallon of fuel for the three 
cars in the order named were 7.36, 13.35, and 14.24. 
This corresponds to a fuel cost per car-mile of $0.0502, 
$0.0133, and $0.0154, while the cost per ton-mile would 
be $0.0392, $0.01084, and $0,01354 for the alcohol, kero- 
sene-gasoline, and gasoline cars respectively. 

A comparison of these figures with those obtained 
on the former test shows that the alcohol car did 
slightly better than before, as this time it made 7.36 
miles per gallon instead of 6.13 miles. The miles run 
per gallon by the gasoline car were raised from 10.1 
to 14.24, which increase is due, evidently, to the good 
roads; so that the increase of a mile per gallon made 
by the alcohol car cannot be laid to the improvement 
in efficiency of the engine. The increased compression, 
however, was beneficial in the way of speed, as this 
car is capable of developing a speed of 35 miles an 
hour with ease. The most marked increase in distance 
traveled per gallon of fuel was that of the kerosene 
combination car. When run on kerosene alone, in the 
former test, this car made but 7.4 miles per galion, 


Tracuve effort, working compound, 71,008 pounds; working as simple engine, 86,000 pounds ; steam pressure, 200 pounds ; high-pressure cylinders, 21.5 inches by 32 inches; low-pressure, 33 inches by 3% ncher. 


THE NEW 250-TON MALLET COMPOUND LOCOMOTIVE. 


Notwithstanding the apparent reality of the effect, 
many peonle consider that the whole scene is some 
sort of a mirage effected with the aid of mirrors. This 
apparent marvel of modern science is merely an adap- 
tation of an old principle. 


ro 


A 250-TON MALLET LOCOMOTIVE. 

During the late exposition at St. Louis there was 
exhibited, in the Transportation Building, a Mallet 
articulated locomotive built for the Baltimore & Ohio 
Railroad, which was the most powerful built in any 
country up to that date. During the past two years 
this locomotive has been doing excellent work on the 
mountain division of the Baltimore & Ohio, where it 
has not only proved equal to heavy duty for which it 
was designed, but has been hauling exceptionally 
heavy trains on a moderate cost for fuel and repairs. 
The weight of the engine alone is 334,500 pounds, and 
its tractive effort, working as a compound, is 71,000 
pounds, and working as a _ simple engine, 86,000 
pounds. 

The Baltimore & Ohio locomotive has now been ex- 
ceeded somewhat in weight and power by another 
design of Mallet freight locomotive, which has been 
built and delivered by the Baldwin Locomotive Works 
to the Great Northern Railway. This engine, which 
is one of five now in course of delivery, weighs 20,500 
pounds more than the Baltimore & Ohio engine. It 
differs from its prototype mainly in the fact that, in- 
stead of the whole of the weight being on the twelve 
drivers, it is provided with a pony truck at the front 
and a trailer at the rear below the cab. Consequently, 
although the engine is heavier, the weight on the 
drivers is less by 18,500 pounds. The steam pressure 


face is 5,658 square feet. Working as a compound 
engine, this locomotive can exert a pull at the draw- 
bar of 71,600 pounds, and working as a simple engine, 
by the admission of live steam to the low-pressure 
cylinders, it can exert the enormous pull of 87,200 
pounds, 

—————cq©T-2- so ____ 
Another Test of Alcohol! as an Automobile Fuel. 
After having shown the possibilities of alcohol as a 

fuel for automobiles in the long-distance run from New 
York to Boston last winter, the makers of the Maxwell 
automobile decided to see what can be done with this 
fuel under more favorable circumstances. In the first 
test extremely bad snow-covered roads were traversed, 
and the pulling power of the engine under these condi- 
tions was found to be very good when alcohol was used 
as a fuel. In the present test, which was conducted 
by the Automobile Editor of this journal, some of the 
best and smoothest roads to be found in America were 
traversed at high speed. The test consisted of a run 
from Trenton, N. J. to Atlantic City, a stop being 
made at Philadelphia, Pa. 

The only change in the engine using alcohol as fuel 
was that the compression was increased about 33 1-3 
per cent, it being raised from 60 to 80 pounds. It was 
supposed that this increase in compression would make 
a considerable increase in efficiency; but the result of 
the test does not show this to have been the case. In 
order to get any marked efficiency, a compression of 
at least 150 or 175 pounds would probably be required, 
as well as a longer stroke. 

In place of the kerosene car used in the first test, 
Mr. Maxwell this time substituted a car the engine of 
which was fitted with two carbureters. In one of 
these kerosene was used, while the other was supplied 


while in the present test, using 3 gallons of kerosene 
and 5 gallons of gasoline, this car averaged 13.35 
miles per gallon. A corresponding lowering of the 
cost of operation is noticeable in the figures. The idea 
of the inventor is to utilize the heavier oil for trucks 
and commercial vehicles. The combination kerosene 
car showed good speed and power, as well as economy, 
and it will doubtless be possible to work out this plan 
successfully on commercial vehicles, if the saving in 
operating cost is found to be worth the complication of 
having two fuels and two carbureters. 

The present test showed that alcohol is fully as 
suitable for high speed as for slow speed and hard 
work. The alcohol engine ran perfectly when fed trom 
the regular carbureter, and it could be started on alto- 
hol after it had been standing over an hour. When 
some manufacturer designs and builds an automobile 
having a special engine adapted to the use of alcohol, 
tests such as have just been made will be found most 
valuable to bring out the difference in efficiency be- 
tween the alcohol and the gasoline engine. Several 
years ago, at tests in Vienna upon stationary engines, 
it was found that alcohol will develop practically as 
much horse-power, gallon for gallon, as will gasoline 
(and this notwithstanding the fact that alcohol has 
only about half as many heat units as has gasoline), 
provided that the two fuels are used in suitable 
engines. This result will probably never be attained 
in an automobile engine, as it is impossible to use 
such high compression as can be had with a stationary 
engine. 


or 
Norwich has in use 18,000 gas cookers and 18,000 


slot gas meters, and this total is not equaled by any 
other city of the same population—just over 100,000. 
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Lov OF THE LARGEST SHIP EVER WRRCRED, 

The accompanying photographs, recently received 
from a correspondent at Yokohama, Japan, show the 
Joss of the largest véssel that ever was wrecked upon 
the high seas. In respect of the size and value of 
the ship, this shipwreck is altogether unprecedented; 
although we are pleased to record that the disaster 
was free from the usual loss of life, every one of the 
passengers and crew being taken ashore, 

The “Dakota,” and the sister ship, the “Minnesota,” 
are both the largest vessels ever built in the United 
States and the largest that ever flew the national flag. 
They owe their existence to the energy of Mr. James 
J. Hill, who built them expressly for the trans- 
Pacific trade between Seattle, the terminus of the 
Great Northern road, and the Orient. A _ curious 
feature in connection with the construction of these 
ships is that a new company, known as the Eastern 
Shipbuilding Company, was formed expressly for the 
purpose of building them. Moreover, the company 
took the contract before it possessed the plant, the 
equipment, or even the ground upon which to build 
them. A site was ultimately chosen opposite New 
London, Conn., and here the two huge vessels were 
constructed, side by side. The dimensions of the 
“Dakota” are: Length, 630 feet, breadth, 73 feet, and 
molded depth, 56 feet. On a draft of 33 feet the dis- 
placement is about 33,000 tons; and on a maximum 
draft of 36% feet, it was claimed that the ‘‘Dakota” 
had a displacement of 37,000 tons, which placed her 
within a few hundred tons of the maximum displace- 
ment of the White Star liners ‘Cedric’ and “Celtic,” 
the largest ships of that day, which measured 700 feet 
by 75 feet. It is the greater depth and fuller model 
of the “Dakota” and ‘‘Minnesota” which bring their 
displacement so close to that of the longer and broader 
White Star boats. 

The accompanying drawing, representing the ves- 
sel at sea, and the inboard profile which gives an ex- 
cellent idea of the internal arrangements of the ves- 
sel, show that the “Dakota” was in every respect thor- 
oughly up to the best modern practice. Indeed, she 
was, in some respects, ahead of it; for new methods 
of construction were adopted in the ‘Dakota’ which 
rendered her considerably stiffer and stronger than 
any vessels built for the American merchant marine. 
The outer plating of the ship’s bottom was of 14-inch 
steel, and the shell plating was strengthened by an 
additional strake of 1l-inch plating at the main and 
upper decks; also continuous 1l-inch stringer plates 
were worked from stem to stern along these two decks 
as a stiffening to the regular deck plating, which, on 
the main deck, was 16/20 of an inch in thickness, and 
on the upper deck 18/20 of an inch. Furthermore, 
the ship was strengthened against hogging and sag- 
ging strains by a continuous central longitudinal bulk- 
head reaching from keel to upper deck. This was the 
first case of the use of an absolutely unbroken longi- 
tudinal bulkhead in a vessel. Then again the vessel 
received great longitudinal strength from the use of 
a new system of stanchions and girders. Instead of 
the use of a large number of pipe or tube stanchions, 
there were three lines of heavy box-section columns, 
measuring 18x 24 inches and spaced 20 feet apart. 
The deck loads were carried on continuous lines of 
18 x 24-inch box girders to which the box stanchions 
were riveted. This arrangement, it will be seen, is 
not only economical in distribution of material, but 
adds greatly to the longitudinal stiffness. 

The stiffness of these vessels was also enhanced by 
their great plated depth of 56 feet. From the outer 
bottom to the navigating bridge there are no less than 
eleven distinct decks or platforms. First there are 
the outer bottom; the inner bottom; the orlop; lower; 
between; main; and upper decks; all of these decks 
are of steel plating and are contained within the 
molded structure, 56 feet in height, of the hull. Above 
the upper deck are the promenade; the upper prome- 
nade, and the boat decks, the last-named being 8114 
feet above the keel. The “Dakota” had accommoda- 
tions for 150 first-class, 100 second-class, 100 third- 
class, and 1,000 steerage passengers. There were also 
quarters for the accommodation of 1,200 troops, and 
the ship could carry 20,000 tons of cargo. 

The disaster to the ‘‘Dakota” occurred on Sunday 
evening, March 3 last, when she ran on a submerged 
reef while she was about five hours’ steaming from 
Yokohama. Either the blow must have been a terrific 
one, opening a huge rent in the vessel, or else the 
watertight doors must have been open; for the ‘‘Da- 
kota” was of such great size, and was built with such 
ample watertight provisions, that she should have 
been capable of being kept afloat, or at least on a 
fairly cven keel, even after striking as heavily as she 
did. Whatever be the cause, the ship very speedily 
filed, and sank into the position shown in the ac- 
companying photographs. The vessel evidently is 
hung up on the reef at a point abaft of the center, 
with the result that her bow is buried up to the 
bridge, and, in spite of her great draft of over 30 
feet, the rudder and propellers are~lifted clear of the 
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The photograph, showing the partially submerged 
foremast and derrick of the ship, was taken by our 
correspondent from the promenade deck below the 
main bridge, and it gives a fairly accurate idea of the 
list to starboard. Looking right ahead through the 
rigging, one can see the Nogima lighthouse, which is 
built on the headland which forms the extreme point 
at the entrance to Tokio Bay. After the ship struck, 
she swung in toward the land, and consequently this 
photograph gives no idea of the way she was heading 
at the time of the disaster. Another photograph was 
taken from off the starboard side of the ‘Dakota,” 
and shows the acute angle at which she lies. The 
third view, also taken from the starboard side, shows 
the propellers and the massive rudder entirely clear 
of the water. 

The magnitude of this disaster, as affecting Ameri- 
can shipping interests, is not understood by the 
American public. Not only is 20,000 tons gross regis- 
ter swept from the list of our deep-sea shipping en- 
gaged in foreign trade, but Mr. Hill has announced 
that he has no intention of replacing the vessel. Con- 
sequently, the gap which is thus opened will probably 
be filled by some Japanese line, and another serious 
setback will be suffered by the American merchant 
marine. 

etm 
Aldehyde in Cheese, 

Messrs. Trillat and Sauton, in a paper presented to 
the Académie des Sciences, describe their researches 
as to the presence of aldehyde in cheese and its action 
in giving a bitter taste. They found recently that the 
presence of ammonia and aldehydes in abnormal quan- 
tities in wines was capable of giving them a bitter 
taste even when greatly diluted, and advanced the 
hypothesis that the bitterness of diseased wines was 
due to the formation of an aldehyde resin. By an- 
alogy, they wished to see whether such resin was not 
the cause of an exaggerated bitterness of certain 
cheeses. They were able to show the presence, hither- 
to unobserved, of aldehydes in cheese. The operating 
method is as follows: Mixing 200 parts of cheese in 
the same amount of distilled water, it is introduced 
into a flask and has added 20 parts of a 1-10 sul- 
phuric acid solution. Some 50 parts of the liquid are 
distilled over with proper precautions. The aldehyde 
is estimated by the color method with rosaniline. 
Fresh curds show no aldehyde, while different cheeses 
have varying amounts. It is to be noticed that the 
strongest amount is found in the cheeses which have 
a somewhat bitter taste. Owing to the absence of al- 
dehydes in the curds and its presence in matured 
cheese, they may be considered as products of fer- 
mentation. The authors observed also the direct ac- 
tion of aldehydes upon cheeses and sought to produce 
the bitter taste artificially. Pieces of cheese are plac- 
ed under a large bell jar in which is vaporized a few 
drops of acetic aldehyde, representing about 1-100,000 
of the air volume. After a few hours the cheeses thus 
exposed take a yellow tint which becomes stronger 
and toward the end at the same time as the bitter 
taste develops. The phenomenon commences at the 
surface and then gains the central portions of the 
cheese. Carefully observing the development of the 
coloration and the bitterness, it is found that it is 
produced at first in the most alkaline specimens. Fresh 
curds, under the same conditions, give no color and 
do not become bitter. Comparative experiments show 
that the coloration and the appearance of the bitter 
taste are distinct, and that the presence of oxygen 
ean hasten the coloring without increasing the bitter- 
ness. This is shown by exposing pieces of different 
cheeses to the action of acetic aldehyde vapors under 
two bell-jars of the same dimensions with and without 
air. To resume, the authors show the presence of 
aldehyde in cheese and demonstrate the relation be- 
tween its presence and the appearance of the bitter 
taste. They also point the analogy which seems to 
exist between the r6dle of aldehyde in the aging of 
wines and the ripening of cheeses. 

Ot Oh 

How to Find the Time With a Handless Watch. 

Some time ago a poor old peasant who had invoked 
the king’s wrath was seized by the king’s soldiers and 
placed in a dungeon. His Majesty was present, and 
had the old man searched before being incarcerated. 
All his personal property consisted of a cheap watch, 
a small penknife, a shilling in cash, and a lead pencil. 
The poor old man begged for mercy, but his pleading 
availed him nothing, and he finally asked to be 
granted the privilege of knowing the length of his 
sentence. In reply the king took his knife and watch, 
which lay on the table, and after taking the knife and 
prying the hands off the watch, returned to him his 
watch, saying, ‘“‘When you have learned to tell the time 
correctly by this watch in your dungeon cell, you will 
be liberated.’ The poor old man, knowing that the king 
meant a life sentence, staggered into his cell and wept 
bitterly. Nevertheless, he was liberated in twenty-four 
hours, having accomplished the wonderful task of tell- 
ing the correct time in the dark with a watch without 
bands. How did he do it? 


AN IMPROVED TWINE CUTTER. 

A recent patent describes a very simple device 
which is adapted to be carried at the free end of a 
ball of twine and may be used for cutting the twine 
when it is desired to sever a length from the ball. 
The device is provided with a simple clamp by which 
it is held fast to the twine, thus preventing accidental 
separation therefrom. However, the clamp may be 
easily operated to release the twine when it is desired 


AN IMPROVED TWINE CUTTER. 


to pass a fresh length therethrough or remove it en- 
tirely from the ball. The accompanying engraving il- 
lustrates the twine cutter. It consists of a _ sheet- 
metal body of T-shape. The forward edge of the T- 
head is bent downward and is partly cut free of the 
rest of the head. The free end is bent outwardly and 
forms a guard for a knife blade, which is secured to 
the under side of the T-head. A pair of tabs project- 
ing from the rear of the T-head are bent under and 
against the knife blade, to hold it in place. At the 
opposite end the sheet metal body is reversely bent 
upon itself to form a spring finger-piece, the extremity 
of which is reduced in width and passes upward 
through a slot in the main body. This extremity is 
bent upon itself and is formed with an aperture 
through which the twine is passed and which is nor- 
mally drawn by the spring finger-piece below the up- 
per surface of the body, thus pinching the twine and 
clamping it fast. In use when it is desired to sever 
a length of twine the spring finger piece is pressed to 
release the twine, and the latter is drawn through the 
aperture until the required length extends beyond 
the knife blade. The spring finger-piece is then re- 
leased to again clamp the twine, after which the twine 
is cut by drawing it between the guard and the knife 
blade. The inventors of this novel twine cutter are 
Messrs. G. R. Patterson and W. E. Moen, of 3918 South 
16th Street, Red Jacket, Mich. 
Se 
ADJUSTABLE TENSION RODS FOR PIANOS. 

To the compositions of Beethoven we owe the first 
improvements which raised the piano from its humble 
position as a modified clavichord to the present highly- 
developed instrument. In order to keep up with the 
pace set by the great composer, manufacturers found 
it necessary to increase the compass and the power 
of the piano. The sounding board was improved, the 
range was lengthened, heavier wires were used, and 
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more strings per note. But here a difficulty was en- 
countered. The combined tension of the piano strings 
was ‘so enormous, that the frame could not bear up 
under the strain. Various devices were employed to 
remedy this defect, and eventually, in 1825, a cast-iron 
frame was for the first time used to support the 
wooden frame and prevent it from crushing. 

This practice is still in vogue. The wrest pins are 
not supported directly by the iron frame, but are 
driven into the wooden frame through openings in 
the iron plate. Hence the tension of the strings is 
still imposed directly upon the wooden wrest plank 
and bottom plank, while the cast-iron frame acts mere- 
ly as a support for these planks. However, this sup- 
port is only at one side of the planks, and consequent- 
ly serves merely as a fulcrum for the wrest pins, 
which, with their outer ends under the enormous ten- 
sion of the piano strings, exert a lifting 
force on the unsupported part of the wrest 
plank. In most pianos made to-day the 
wooden frame is braced by a series of 
posts glued to the wrest and bottom planks, 
composed of end wood pieces; but this is 
inadequate, as a moment’s consideration 
will show, for the effect of the string ten- 
sion at the front of the cast-iron frame is 
to exert a tension between the planks at 
the other side of the iron frame. Obvious- 
ly, wooden posts, which are best adapted 
to resist compression, will not suffice to 
counteract this tension. What is needed 
then is a series of tension members, and 
this is provided by the recent invention 
of Mr. T. J. Howard, of Toronto, Canada, 
who has assigned his patent rights to the 
Newcombe Piano Company, Limited, of 
the same city. The accompanying engraving illus- 
trates the Newcombe construction. The wrest plank 
shown at A and the bottom plank at B are supported 
by upright posts at each end, and also by a center 
post mortised into the top and bottom planks; in itself 
an improvement on the old method of gluing end 
wood pieces. The cast-iron plate indicated at C acts 
in the usual manner to brace the wooden frame against 
the tension of the strings, whose lower ends are looped 
over studs on the iron plate, and whose upper ends 
are secured to pins driven into the wrest plank. The 
cast-iron plate is secured to the wooden frame by 
means of tie bolts D, which pass through the bottom 
and wrest planks. To the rear ends of the tie bolts 
the tension members # are secured. These consist of 
steel straps arranged in pairs of opposite members, re- 
spectively connected to the top and bottom tie bolts. 
The adjacent ends of each pair are threaded and con- 
nected by means of a turnbuckle. The turnbuckle 
may be adjusted to exert sufficient tension on the top 
and bottom planks, to counteract the tension of the 
strings. 

Owing to the short leverage on which the piano 
strings exert their tension, it may at first seem as 
if the use of tension rods were an unnecessary pre- 
caution. But this is far from being the case, as ex- 
perience has shown. For example, the total pull of 
the bass strings on a standard Newcombe piano is 
7,980 pounds, while the treble strings exert a tension 
of 30,246 pounds. The combined pull resolved in the 
vertical direction amounts to 37,080 pounds, or 18% 
tons. It has been calculated that with a piano back 
7 inches deep, the leverage is sufficient to produce a 
strain of 38,075 pounds on the tension rods, and by 
using three tension rods of %-inch diameter, this 
strain is satisfactorily withstood, or by using heavier 
tension rods, the depth of the piano back can be safely 
reduced. In the new construction the usual heavy 
posts at the back of the 
piano are dispensed with, 
giving a more open and 
efficient soundboard. AS 
the wooden frame is kept 
in shape by the tension 
rods, the soundboard will 
also retain its crown or 
convex form, thus preserv- 
ing the tone of the piano. 
It will be noted that the 
invention is not a radical 
breaking away from recog- 
nized principles of piano 
building, but an extension 
of a principle already 
used in many ways, where 
extra strength or resist- 
ance is needed. 
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Polishing Paste. — Melt 
together 2 parts of paraf- 
fine and’6 parts of lubricat- 
ing oil; then mingle with 
8 parts of infusorial earth 
1 part of oleic acid and a 
few drops of oil of mir- 
bane are to be added. 


APRIL 20, 1907. 


A NOVEL FORM OF NAIL. 

A novel type of nail has recently been invented by 
Mr. Charles A. Birdsall, of Holden, Mo., for use with 
all kinds of woodwork where a smooth finish is desir- 
ed. The body of the nail is of the usual form, but 
the head is provided with a pair of prongs which are 
adapted to be driven into a piece of wood to bind it 
to the timber in which the main body is imbedded. 
The form of the nail is clearly illustrated in Fig. 1, 
which shows the body of the nail driven into a timber. 
In order to drive the nail home without bending or 
injuring the prongs that project from the head, a spe- 
cial tool is employed, which is illustrated in Fig. 2. 


A NOVEL FORM OF NAIL, 


This consists of a punch formed with a recess in one 
end adapted to receive the prongs. This recess is 
centrally divided by a cross-plate which is adapted to 
fit between the prongs. A transverse aperture in the 
punch communicates with this recess, enabling the lat- 
ter to be kept clean and also serving to indicate to 
the workman when the prongs are set in the right po- 
sition for the grain of the wood which is to be en- 
gaged by them. After the body of the nail has been 
driven home with the aid of the punch, the second 
piece of timber is applied to the head of the nail and 
hammered into contact with the first piece. The 
prongs are thus forced into the second piece and, due 
to the fact that they are outwardly beveled at the 
ends, they spread apart to the position shown in Fig. 
3. The two pieces are thus securely clenched together 
and the prongs, being scored on their outer faces, 
positively prevent the separation of the parts. Fig. 4 
illustrates a modified form of nail, in which the prongs 
extend from an offset, thus permitting the body of the 
nail to be driven into the timber without the use of a 
special tool to hold the prongs, 
ee 
PIPE STOPPER OR TEST PLUG. 

The accompanying engraving illustrates a device for 
temporarily stopping or closing soil pipes and the 
like, to permit of testing them. The plug is so de- 
signed as to insure an absolutely tight closure, and 
yet permit it to be quickly applied to or removed from 
the pipe when desired. A rubber cup A is used, which 
is braced by a pair of clamping plates, B and @, lying 
on opposite sides of the bottom of the cup. The cup 
is mounted on a tubular stem D, being secured thereto 
by means of jam-nuts threaded onto the stem and 
bearing against the opposite clamping plates. It will 
be observed that the inner side walls of the cup are 
tapered, and co-acting with them is a correspondingly 
tapered expander EB. The latter is loosely mounted on 
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the stem, but is adapted to be driven home by means 
of an operating nut F that is threaded upon the stem. 
The expander is provided with lugs at each side, which 
carry setscrews adapted to be screwed into engage- 
ment with the pipe after the expander has been ad- 
justed to proper position. A cap G@ serves to close the 
end of the tubular stem. In applying the plug to a 
pipe, the cup A is first inserted, after which the ex- 
pander is mounted on the stem and, by operating the 
nut F, forced into the cup, causing the latter to engage 
the walls of the pipe so firmly as not only to insure a 
hermetic connection, but also to avoid the possibility 
of the cup being thrown out of the pipe by the pres- 
sure therein. The setscrews will then serve merely 
as an additional precaution against dislodgment. To 
aid in centering the expander when it is introduced 
into the cup, a flange is formed on its periphery which 
lightly engages the inner walls of the pipe. A patent 
on this test plug has just been granted to Mr. A. Red- 
enbaugh, of Brown Street and Allegheny Avenue, Alle- 


gheny, Pa. 
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Brief Notes Concerning Inventions. 

A new type of rifle sight and wind gage has been 
brought before the British military authorities. It is 
the invention of the Australian government architect, 
and is already in use in Australia. With this appli- 
ance greater certainty in marksmanship can be as- 
sured. With the existing system of sighting, in the 
excitement of firing the marksman is liable to move 
on his vernier scale either more or less divisions than 
his commanding officer instructs, with the result that 
his shot becomes useless. With this new appliance, 
however, every time the soldier moves the governing 
screw of his scale to mark one ‘“‘vernier,” a slight click 
is emitted by the sight, thereby indicating that the 
scale has been moved, a similar click being made for 
every revolution of the screw corresponding to one 
division of the scale. When the sight clicks as the 
result of a turn of the screw, it becomes locked and 
cannot be moved until the marksman alters the screw. 
Thus on the command “two to right” or “four to 
left,’ the soldier turns the screw in the required di- 
rection until he has heard the sight click twice or 
four times as the case may be. Moreover, the soldier 
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can always tell immediately when his rifle is upright, 
as the “ladder” sight in this device is always vertical. 
In allowing for wind force, too, the marksman need 
not twist his rifle in the slightest. Instead, by turn- 
ing the screw the ladder containing the V sight is 
moved until the “barleycorn” at the end of the gun 
barrel is in the correct position. One feature of the 
device is that it can be easily and quickly removed 
when desired, its removal rendering the rifle useless, 
while the sight is not liable to damage when on the 
march, being carried in a small case in the pocket. 
The efficacy of the instrument, and its influence upon 
more accurate shooting, have been strikingly demon- 
strated by the results of the Victorian Rifle Associa- 
tion, whose aggregates since the adoption of the sight 
have been higher than before. 


When the Prince of Wales visited a block of arti- 
sans’ tenements that had been erected by the munici- 
pal authorities of one of the London boroughs, he sug- 
gested that an immense advantage might be bestowed 
upon the tenants by designing a range the fire in 
which could serve for either or both of two adjacent 
rooms, thereby dispensing with the necessity and ex- 
pense of maintaining two fires, which is at present in- 
curred, the range being requisite for the cooking of 
the meals and the other for the living room. The 
Prince’s suggestion was accepted by the architect, Mr. 
C. 8. Joseph, who has now succeeded in designing a 
double fireplace especially for the equipment of such 
dwellings for the laboring classes. The invention is 
of a simple character. In the division wall separating 
the living room from the kitchen one flue is placed, 
and the fire grate comprises two combined grates, the 
one being of the ordinary open type for the living 
room, and the other a closed range for cooking and 
heating purposes. The combined grate is divided by 
a shutter which slides up and down in the center be- 
tween the two sections of the grate. If a fire is de- 
sired only in the range or open grate the shutter is 
lowered, thereby shutting off the unrequired section; 
if the fire is required in both rooms, then the shutter 
is left open. Should the fire be required only in the 
open grate, the shutter is raised upon the completion 
of cooking. By a simple movement the fire burning in 
the range can be discharged into the required open 
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grate, and the dividing shutter again lowered. The 
arrangement for operating the shutter is simple, and 
can be easily manipulated from either of the two rooms. 
The successful embodiment of the royal idea has 
resulted in still another useful boon for tenants. The 
stove has been provided with a small boiler, by means 
of which a supply of hot water can always be main- 
tained, whether the fire is burning in the open grate or 
range. This enables each tenant to have a bath fitted 
with both hot and cold water in his own tenement, 
instead of using the facilities for this purpose that 
are provided in one quarter of the building for all the 
tenants. For economizing space the bath has been 
provided with a portable cover, so that it may be used 
as a table. The invention has been greatly appre- 
ciated by the tenants of the buildings, and it will be 
generally adopted for all future tenements. 


A new type of telegraph receiver has been devised 
by Mr. Ernest Oldenburg, a well-known English elec- 
trical engineer, the most noticeable feature of which 
is its extreme sensitiveness, the faint impulses of a 
pocket battery being easily detected. This receiver, 
to which the name “capilliform” has been given, is 
based upon the capillary action of mercury in a verti- 
cal tube under the influence of electric impulses, on 
somewhat similar lines to the capillary receiver em- 
ployed in the Orling-Armstrong system of low-tension 
wireless telegraphy. The influence of an electric cur- 
rent upon the surface tension of mercury, and conse- 
quently the form of its meniscus, has long been known, 
and the success of the “capilliform” receiver as de- 
vised by Mr. Oldenburg depends upon the ingenious 
methods he has adopted for magnifying the impulses, 
and contriving the device in such a way that it can 
be utilized as the receiving instrument of an ordinary 
telegraphic installation. It is anticipated that the in- 
strument will be of great utility for those phases of 
work where a delicately sensitive receiver is required, 
more especially in connection with submarine and 
etheric telegraphy, since it responds to far fainter cur- 
rents than any appliance at present in vogue, a small 
fraction of a volt being quite sufficient to operate the 
instrument. Moreover, the complete apparatus is con- 
fined within such small limits that it can be carried 
in the pocket. 


Pertaining to Apparel, 


SAFETY-PIN.—R. Devucias, New York, 
N. ¥. One purpose in this invention is to pro- 
vide a construction of safety-pin whereby the 
device may be turned end for end, taking the 
material from the pin or thrust member there- 
of onto its body member, thereby preventing 
the device from leaving the material even 
should the pin or stick member leave the head 
of the device, since when the latter is re- 


to its initial position. 

HOSE-SUPPORTER.—L. C. STUKENBORG, 
Browns, Ala. One of the objects of this im- 
provement is the provision of means to support 
the hose at diametrically opposite points, espe- 
cially avoiding the use of metal or other parts 
that would be uncomfortable to the wearer. 
It keeps the sock smooth and tight around the 
leg, ankle, and foot. 


Of Interest to Farmers. 


MUD KNIFE AND SHIELD FOR HAR- 
VESTER-WIIEELS.—W. D. Tayter, [lartford, 
Kan. The invention consists of a knife-blade 
disposed adjacent to the edge of the wheel- 
tread and parallel to the vertical plane of the 
wheel and a shield projecting laterally from 
the knife to prevent mud, straw, or trash 
being carried upwardly by the wheel and also 
to prevent these materials being carried above 


the knife and deposited on the driving mechan. ! 


ism of the harvester. 

COMBINATION INCUBATOR AND 
BROODER.—VeErenica HARTNETS, Sutton, Neb. 
In the operation of this invention when the 
chicks commence to hatch the brooder is placed 
in position on the incubator and the chicks 
as hatched removed thereto, thus utilizing all 
the waste heat from the lamp in warming the 
brooder. The ‘heating pipes are arranged 
above the egg-trays, and in the brooder the 
heating-pipes are alove the chicks. Space lbe- 
tween the walls of the boiler provides a dead- 
air space, thus diminishing the loss of heat by 
radiation from the boiler-walls. 


GRANARY.—E. G. Wars, Emporia, Kan. 
The object here is to produce a granary, which 
is-formed of a plurality of matched parts which 
may be quickly assembled to form the complete 
structure or disconnected if the structure is to 
be moved to another place. 


is in its nature portable, a further object of 


This consists of a triangular frame 
having a base line adapted to be brought into 


; coincidence with the known base line, the sides 


of the triangle being movable into positions 
corresponding to those of the triangle with re- 
spect to the known base line. In connection 
with the frame there is provided a bar for 
computing east or west departures, the bar 
being arranged parallel to the base line with 
its center in line perpendicular to the center 
of the base line; graduations each side of 


versed it cannot be withdrawn unless returned , ¢Bter indicating east and west departures. 


ILLUMINABLE SPECULUM.—R. H. Wap- 
PLeR, New York, N. Y. The invention is more 
particularly employed for examining cavities 
in various parts of the human body. It re- 
lates to means whereby focal range of the 
cystoscope is modified in such manner that the 
particular length of the tube used for the 
sight barrel may be varied to suit different con- 
ditions and whereby the clearness of the image 


‘brought to view is greatly increased. 


FENCE-POST AND SOCKET THEREFOR.— 
W. L. Wetcu, Jamaica, N. Y. The post proper 
is particularly intended and adapted for use for 
attachment and support of clothes-lines, and 
the latter may be conveniently secured to or 
hung upon the cross-bar of the post proper. It 
is an improvement in that class in which the 
post proper is supported in a metal or other 


‘socket fixed in the ground by cement or other- 


wise, 


CLOSURE FOR BOTTLES, ETC.—J. W. 
Hut, San Antonio, Texas. The object in this 
‘ease is to produce a simple, cheap, and ef- 


ficient closure which can be readily applied to; 


the bottle and which cannot be removed without 
evidence of such fact. Owing to the ductibility 
of the metals used and the different relative 
thickness of the edge and body of the stopper, 
the stoppers can be readily locked into the 
groove in the bottle-neck and form a hermetic 
seal at that point. 


WELL-BUCKET.—J. F. Hetman, Neosho, 
Mo. A_ drilled well-eucket is employed of 
special construction at each of its ends, by 
which the same is prevented from encountering 
any part or parts of the joints between the 
superposed sections of the lining of a well either 
in lowering the bucket within or elevating the 
same from the well. It is constructed entirely 
of a single piece of metal or other suitable 
material, and formed to work in a well with- 


While the granary! out hindrance or obstruction to its movements 


‘up or down. 


the invention is to construct the parts so that! 


it may readily have its capacity adapted to the 


particular requirements under which it is to 
be used, 
Of General Interest. 
RANGE-FINDER.—H. C. Percy, Natchi- 


toches, La. This patentee employs in connec- 
tion with a sighting telescope means for com- 


STEP-LADDER.—H. B. Ferges, Ogden, 
Utah. The invention censists of novel sheet- 
metal brackets forming the union between the 


‘jadder-steps and its front legs, combined with 
‘a sheet-metal bracket for connecting the upper 


ends of the legs with the top board, also af- 
fording means to which the rear legs of the 
latter are pivoted. The front and rear legs 
are adjustably connected together hy strips, 


adapting the legs to be folded when not in 
puting the sides of a triangle having a known | use. 


CALENDAR-CHART.—J. B, LinpsEy, Lork 


wood, Mo. The purpose of the invention is to 
provide a calendar device or chart so arranged 
that the number of days from a given date to 
any other date in the past or future and ma- 
turity dates can be readily and expeditiously 
found and accurately read in days. Twelve 
charts or leaves are provided and attached to 
the board in such manner that they may be re- 
moved when desired. 


WINDOW.—S. U. Barr, New York, N. Y. 
In the present invention the object of the 
patentee is the provision of a new and im- 
proved window which is simple and compact 
in construction, completely air-tight and dust- 
proof, and arranged to permit the convenient 
opening or closing of the sash. By the ar- 
rangement of the packing warping of the sash 
is avoided. 


ATTACHMENT FOR HORSESHOES.—J. W. 
Buck, New York, N. Y. Mr. Buck’s improve- 
ment relates to an attachment for horseshoes, 
the principal objects thereof being to provide 
means for preventing slipping, said means be- 
ing attachable over an ordinary horseshoe, and 
to provide means for securing it properly in 
position and adjusting it upon the hoof of the 
horse. 


Heating and Lighting. 


BURNER.—P. MiIscHkK8, East Rutherford, 
N. J. The object of the invention is to provide 
a burner arranged to prevent the undesirable 
backflash, especially when lighting the burner, 
jand to insure a proper mixture of the gas 
and air, and hence the production of a power- 
ful flame. It relates to gas-stoves, incandes- 
cent gas-burners, and like devices in which a 
mixture of gas and air is burned. 


Household Utilities. 


DEVICE FOR SUPPORTING FOWLS.— 
H. M. VanpeErsitt, Suffern, N. Y. One object 
of the inventor is to provide simple means to 
support in an elevated position a fowl with 
its breast down auring the roasting period, 
thereby admitting of the uniform circulation 
of heat about it and its retention in a con- 
venient shape, also to make provision for the 
adjustment of the device, enabling it to be used 
for fowls of varying sizes. 

COMBINED SINK, BATH, AND WASH 
TUB.—W. J. Minns, New York, N. Y. The 
purpose here is to provide a structure especially 
adapted for use in a small flat, tenement, or 
apartment house where there is little avail- 


able room for necessary single plumbing and: 


wherein in a single article will be combined 
la sink, a bath, and a wash tub, each adapta- 
tion being as perfect and as convenient for 
Lise as a series of equivalent independent de- 
vices. 

DOUBLE-ACTING WINDOW-SHADE. — M. 
Ecxer, Boston, Mass. The object of the in- 
vention is to produce a construction and ar- 


rangement of parts whieh will enable the shade 

j to be quickly moved into any position before 
|: window and to enable the shade to cover 
any portion of a window, extending upwardly 
-from the bottom or downward from the top. 


BEATER OR MIXER.—E. J. ScHUIRMANN 
and T. R. ScHuUIRMANN, Chenoa, Ill. In this 
patent the invention has reference to machines 
capable of use as egg-beaters, cake-beaters, 
:ecream-whippers, or churns, and the object of 
the invention is to provide a device wherein 
all of the operating parts, save the crank, are 
completely inclosed during the operation of the 
device. 


Machines and Mechanical Devices. 


MACHINE FOR CORING AND SLICING 
FRUIT.—P. [iansen, Jersey City, N. J. One 
purpose in this case is to provide a machine 
for simultaneously coring and slicing apples 
in such manner as to be rapidly and cleanly 
accomplished and so that the slices will be of 
uniform thickness.- Another is to provide a 
machine in which the operations will be auto- 
matically done and so timed that there is no 
danger of mishap to the fruit and so that but 
one attendant, a feeder, is required. 


ROCK-DRILL.—F. E. Guazn, Victor, Col. 
‘The drill is more particularly intended for 
use in boring or drilling rock. The object had 
in view is to provide or construct boring and 
drilling tools with means rendering them self- 
| cleaning—that is, adapting them for removal 
of the dust and chippings during operation 
thereof. 


MECHANISM FOR OPERATING AWNINGS: 
—wW. O. CaLMAR, San Francisco, Cal. The ob- 
ject in this instance is to provide a simple 
construction for locking the gearing to hold 
, the awning in any desired position. The device 
is applicable either on the right er left side 
Ratchets and otber devices are dispensed with, 
land the spring-pressed block entering the 
‘ecrank-aperture from the inside locks the gearing 
in the simplest manner. 


Prime Movers and Their Accessories. 


; AUTOMATIC CLUTCH-COUPLING FOR 
SHAFTS.—J. F. THemas, New London, Wis. 
The invention pertains to shafting; and the 
object is to produce a coupling adapted to be 
‘placed in driving-shafting which will be inef- 
|fective when the a@riving-shaft is rotating at 
“low speed, but which will come into operation 
automatically when the speed is sufficiently 
increased. 


Pertaining to Recreation. 


PUZZLE.—C. C. Hayuurst, Barberton, Ohio. 
The invention relates to pugzles in which one 
or more balls and devious runs or pathways 
are employed for conducting the balls from a 
: starting-point to a goal. The object is to pro- 
vide a puzzle which is simple in construction 
and arranged to require considerable skill on 
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, aes ' : quae 
the part of the player to solve the puzzle in a very dry, and both sifted fine. In a ary place, | entries as against 40,000 for Vol. Ili. The Bevery making sevice S. Holley...... 849,615 
comparatively short time. on a ary day, mix them, and leave a hole in |! comprehensive extent of the index may be un- Binder, lec leat, H. ie Rachanee i Baoan 
HUNTING OR SHOOTING GARMENT._F, the middle of the heap as bricklayers do when ! derstood, when it is mentioned that the list of Binder, temporary, KE. G. Dow - 849,836 
: zi ; . ; 6 ; ili : jodi i Fe ical Block aking apparatus, molded, Oo. 

Perunciy, Austin, Texas. The inventor pro- making MOET: Into this pour boiling hot Periodicals indexed covers 250 technical and Wirston & ape 849,824 
vides a coat, sweater, or like hunting or shoot- coal tar, mix, and when as stiff as mortar put engineering journals in six different languages, Ht U. R. Mine nent aot ay 

: " Z 3 thick Ik i ‘ fs s ; l obin holder, 850, 
ing garment for the use of hunters, marksmen, in 3 inches thic WOEIe the walk is to ‘bes _ one fourth of these being languages other than “Boller tube scraping apparatus, 849898 
and other persons and@ arranged to take up ground should be @ry and beaten smooth; English. Much of the value of the index is' Boring machine, #. H. French........ - +. 850,085 
and absorb the recoil of the gun, rifle, or like : Sprinkle over it coarse sand. When cold, pass‘ due to the fact that it is a guide to the vast Bottle, a | 849. 899 
’ ’ : . ae f ‘ : ante . . Bottle, C. i 5@.015 
Grearuh ana: to tor: s cushion sor protecting ; @ light roller over it; in a few days the walk amount of information otherwise practically Bottle, Fo Spit: 850,067 
the user’s shoulders against abrasion when will be solid and waterproof. buried in the numerous files of engineering pub-' ee closure, a Be 849,509 

A . ottle closure, C, . 9, 

carrying the firearm over the shoulder. (10506) 3B. B. S. asks how to make lications in the reference libraries of the world. ' Bottle, electrically heated hot . Ww. 

glycerine of cucumber. A. White castile soap,| BLECTRONS, oR THE NATURE AND PROPER- atta machine, SoM. Henlings. 2. es 
Pertainine to Vehicles % ounce: pommade de cencembre, 1 ounce; | Tins oF NEGATIVE ELectRIcITy. By Sir, Bottle stopper or cork extractor, J. B. Short 849,508 
aa 7 rose water, 30 fluid ources; glycerine, 2 fluid. OLivEeR Lopce, F.R.S. London: George | Box, T. G, Falmer tie a's wibice ane 
TRUCK.—A. Scr arer and G. Wann, Red‘ ounces, Cut the soap small and dissolve it, Bell & Sons. 8vo.; pos hanile, va Sees eee + $40,358 
Bluff, Cal. In the present patent the invention jn about 4 ounces of the water. Melt the} Price, $2 net. Bracket, I E.° Holland. 849,398 


: : were |. Brake shoe, C. W. Booth......-. 849,722 

Anything published over Sir Oliver Lodge’s Branding machine, sheep, J, A. Magelssen 849,691 
name is by nature authoritative, so the treatise Bel naling implement, hollow, ©. S. 
under discussion should be given a place in all Brick mold, F. Mucller. Spee : 


scientific libraries without delay. It covers the! Broiler, J. W. Ross....... 


has reference to trucks, more particularly handa- pomade and put it in a hot mortar. Gradually 
trucks, and has for its object the provision ad@ the hot soap solution, stirring until thor- 
ef a novel construction permitting the truck oughly mixed, then slowly add the rest of the! 
io be wheeled up and down stairs or steps, aS rose water mixed with the glycerine. Keep 


849,897 
$50,038 
) 850/058 


well as on a plane surface. ‘well stirred until eool, tle Jet stand for some tcep es é 7 Broom corn saw machine. A. J. Middleton. 849,804 
: : 2 a baie Dos he aa. : field of matter and electricity, as viewed in Buyekt for dredging purposes. scoop, C. Pay 850,096 
BICYCLE-PUMP.— A. GunuuLy and B. ea BUTE fe Pe aa. ae ae y manipu-| the light of the recent discoveries in radio- Buckle and cockeye for harness {1uces, com 

GivzEerri, Los Banos, Cal. This pump is adapt- late a perfect emulsion is obiained. When atta ; 4 Bae te bination, TM. B. Knapp..... . $50,115 

AW ash Lie oat te Be ee completed it may be perfumed as desired, ‘lhe }ocuvity and the Kindred phenomena; from jruotte attachment fer straps, J. Van Cleve 849,516 

ed for inflating bicycle-tires, and an object of » ; » ee the experimental, as well as from the purely Buckle, cross linc, '. W. T, Mitchell 819, 186 

the improvement is to incorporate a pump In| Soap employed should be of good quality. theoretical standpoint, Whenever it is possible Building block, ST. Playford............. 850,018 

the f f the bicycl that th ill i y : 7 Building block for chimneys, E. C. Newell. 849,694 
le frame of the bicycle, so that the pump wi (10507) W. H. asks how to clean ink|the methods used to arrive at conclusions are Building purposes, anchorage for, R. P. 

always be conyenicnt for use and readily ac-|pojjers, A. 1. Rollcrs should not be washcd Gescribed@ in detail, making the book useful as Smith ............. oon - 849,817 


Buoy, W. C. Beebe... 


cessible ana@ will obviate the necessity of carry- immediately after use, as they will become @ry a laboratory guide to the experimenter, as well Buoy’ lite saving, W 


ing a separate pump, which would be liable t®| an@ skinny, but they may be washed one-half as indispensable to those who are following the Burner, B. 4. Hate 849.259 
be cmislaid orlost: hour before using again. In cleaning a new theory alone. “Hutton soutting “iind z : 
WHIFFLIETREE-IIOOK.—O. B. Haca, Dog-| roller, a little oil rubbed over it will loosen . TA'TIVE q are ; matic, J. W. Miller........e cee eee eee 850.03: 
UALITATIVE ANALYSIS AS A LABORATORY 

DB This i ; Pia ‘ 7 . ‘ : i é Buttons, broeches, belt clasps, and buckle- 

den, N. BD. This invention refers to improve-| the ink, and it should be scraped clean with Basis FOR THE Stupy OF GineRAL IN- fronts from horn ar@ hoof, manufacture 
ments in hooks for attaching harness-traces | the back of a knife; it should be cleaned this ORGANIC Ciitaistry. By William Con- of, FL H, Grove ....cseeceeeeeee . 849.608 
fo whililetrees, the object being to provide a| way for about a week, when lye may be used. ger Morgan. 8vo.; cloth; 351 pages. aaa steel supporting simuchieg toe clec- $49,908 
device so constructed that the cockeye of a| New rollers are often spoiled by washing too Price, $1.90 net. Calcining furnace, 'C. MeNeal......... 850,041 
ivace may be readily engaged therewith or de-| soon with lyc. 2. To renew a hard roller.-— A very excellent work on qualitative analysis earn stand: A. Da aaa inde oS pon 
eS Resta! : : SN eines sobs ~ ee F : alta , YSIS, C 5 ner, C. E, Bertels, reissue... +62! 
oie cats but cannot be accidentally — Sie: es hee os a a ae cuunelying ag it does both a description of the Gan opener, A. G. Snowdon oe oan 
etached. ayer of molasses. et it stand all nigh TM ee : ‘ . ; op, powder, J. . Goss. SHO.AS6 
ats eae ; ; aan ee aaa fet te tae ae ary | (ttous compounds and their constituent cle- Canopy frame, Y. E. Palmcr..... 849,208 
BICYCLAR--T. Swinbank, Senath, Mo, The 4 its 8 “lments, with a system of analysis possessing Ganong, ventilating, Ww L. Hofer.. 849/611 
; Sei Se pee ta 1 on enough to use. S ‘ f van ook or peavey, Price. . 850,051 
invenlicn relates to -ticycles. The object of nany refinements of methods. Directions for Gir, pallast, Proctor & Gnaegy.... lls se 849,854 


the inventor is to produce a bicycle taving im- (10508) R. L. M. asks for a varnish: making up reagents and tables of great con- Car construction, IP) M. Brinckerhott, 
proved driving mechaniso which will enable | for gun barrels. A. To make a goo@ varnish venience complete the work. 849.827, 849,828 


woe f 24 er “ly lica | ¢ Car construction, passenger, IX. M. Brinck- 
the driving forces to be advantageously applicd | for gun barrels, take: Shellac, 144 ounce; Mer SHOR ONC GARE LROX c erhoff ..... Siena a 849.826 
to the driving mechanism. Advantageous ; dragon's blood, 8 drachms; rectificd spirit, 1 * ee ov a Aeon A ae cat coupling, ae R. Mitghetts ee = S178 
4 Xposition 0. le recesses nvolve cover, Tai way, x wae eimbucher ott iY 


micans are provided for diminishing the vertical] quart. Apply after the barrels are browned. Cue draft’ rigging, railway, S. D. Wright. 81.619 


i . . . . i in its Treatment Chemically and ¢., K 
goar, and applying the brake in this = : ' Car draft rigging, railway, W. Slayden. 849,926 
bicycle (10509) W. P. G. asks how to make a Physically from the Blast Furnace Car friction draft rigsing! railway, 11% 
, ; — pot pourri. A. Spread thinly the fresh col- Through the Foundry to the Testing Gee tice, ene ae ; 820,262 
fee lected flowers on porous paper placed in shal- Machine. A Practical Compilation of | J. I. O'Connor... ... eee ee eee esc reese, 849,560 
moe : low trays, and expose them to the sun or warm Original Research. By Thomas D. tae nee M,N Shell, Stat enyest 849,928 
DESIGN FOR A VESSHL FOR TABLE | gir until sufficiently @ry, then lightly crumple West. Cleveland, O.: The Imperial , Cur replacer, OH Hoos Chie $49:393 
I SE.-- A. Paraivatb, New York, N. Y. This) them up small between the hands, and the other Press, The Cleveland Printing Com-' © ite side bearing, railway : 

i i uv 515 
ornamental design for a vessel for table use} (ry edorous ingredients being added, with or! pany. 1906. Eleventh edition; 12mo.;! car roof, W. J. Wheeler. 1... 0... a0 B18 
shews a biscuit jar, with a handle at cach en@. | withont a little essential oil of the same kind cloth; 594 pages, 153 illustrations. Cat roof frame, box, Hmerick & Bundy.... 849;382 
One end a ihe handle of the oval-shaped cover as the dried flowers, thoroughly mix the whole $3 postpaid. [Oa Beats and othe. like, ran eee ep fon, 849,657 
is unique in differing in height with the other. together. Sometimes essential oils only are It is har@ to conceive of a more important ! Cat step. L. Yeager 849,955 
The base of the jar is flanged and at four added to the @ry flowers, but the fragrance of | Car step, extension, Stevens. 850, 072 


: : Z SL oo ite y subject than the one treated of by Mr. West Carburetor, P. Gaeth..... ast 
points gives slight indications of feet. Mr. the product is then much less durable. As the jy his book. With iron so extensively used, Card feeding device, automatic, W. A. 


-aroulatt ATs i i i 7 i ‘on- |, : man ..... 
j sal ie be aay nied canna candy — a eee of ae finest an rial nes ue tee there is scarcely a field in the technical world Card sorting device, D. Kent. 
yesse or table use, 2 c a Pp us linen al perfumer usually subst ules , either in which a knowledge of this metal is not Carpet stretcher, C. Helm. 
somewhat elongated in height and its base, | reindeer moss or ragged hoary eyernia, in very - only useful, but necessary. Carrier. See Barrel and box * carrier. 
cover, and bandle have almost the same char- coarse powder, for the dried flowers. 


. Cash checking machine, BE. Guess.......... SAL ATS 
ae R 5 As Mr. West has ha@ the widest and most Cash regster, E. Van Camp.. S 19.86 

acteristic sweep of lines that mark and give 

grace to the jar mentioned above. 


849.538 


(10510) M. G. W. asks how to makelintimate association with the iron industry, lees Se We T. Fisk. . ~ 849,648 


2 printers’ rollers. A. 1. Take an equal quan-: his word must be taken as authoritative on | Catamenial bandage, M. A, 819.725 
BESIGN FOR A BADGH.— A. UW. Korer- tity of good glue an@ concentrated glycerine; all subjects with which the smelter and aut Pra eet J wn. Hercing 849,392 
scuny, Jersey City, N. J. This ornamental @e- coften the former by soaking in cold water, found@ryman has to deal. Ge anpalo. san Biased, dumper mens) 849,778 
sign for a badge cor prises a crescent and a jijon melt it over the water bath, gradually Covering, as it does, among others of equal omient BA Feo EME ++ 849,873 
- a a 3 . A . H 4 A “em e. st, . FRO Ve ¥ ? are 9, THE 
bastioned towe.. The rateer ae a key a adding the glycerine. Continue the heat until importance, the vital questions of molding, Coment bast mold, we a es Beene 

shaped window and@ door, and is claspod by the the excess of water has been driven off, mean- testing, mixing, and chemical compssition, the Chair anc table, combination, ¢. 0. | Hoft- 
‘rescent i ides, the base of the tower 4; stly a ; “Aeon ‘Ty coved itse ro ih indispens MATIN coesctye cate Gsicnew aye eit Mer ated 4 ekg bee 849,397 
cL sccn at its si on : aa time constantly stirring. Cast in brass or work has proved itsclf well nigh indispensable, Chair head rest, barber's, B. F, Buchanan. 849595 
resting @own on the inner circle edge of the | onze molds well oiled. 2. To 8 pounds trans- as is shown by the fact that it is now in the Chalk line holder, M. A.’ Rearo......... ++. 850,052 
crescent. a‘ “dt: let eleventh edition, Chock, J. M, Thomas......... Eros ++ 849,937 
a 7 parent glue ade enough water to covers I ee el Wee Churn and butter worker, G. J. Kaplan.... 849,688 

BESIGN FOR RIBBON.—G. A. MoreGan, it stand with occasional stirring seven or eight — - —— -— — Sih code, telegraph and cable, F. W. 
New York, N. Y. Two greups of picture cards hours. After twenty-four hours, all the water : Vietzow oe eevee eee ee eee » $50,091 


' Civenit chaning mechanism, VW. G. Webster 849 443 


of the fou: denominations in playing cards, should be absorbed. Heat in a water bath, as INDEX OF INVENTIONS Clamp, J. C. Adams....... 0.0... 20-0... 00s 849,354 


then four accs, and then the two groups again, glue is always heated as séon as melicd, and Clamp, J. B. Danforth 22212211! 849.980 


i z A 7 7 ‘ ‘ Clamping. ving, J. Clark... “Ist 370, 849,371 
are gracefully placed along the ribben in this when both rise, remove f'em fire, and add 7 For which Letters Patent of the Cleaning’ apparatus, A. “i, Sadler...... 0... 849.641 
ornamental design, The various greups spread Pounds melasscs that bas been made quite hot. ! \ Cleat, wines JT. W. Stoole...... : .- 849,930 
i F in opposing directions. Small Tleat with frequent stirring for half an heur. } . Cleaver and meat tenderer, combined, FP. 
out in -fan-shape in opposing ; ub aaa lGverne fee United States were Issued ay a pV hite ene eee - 849.648 
scroll work runs principally back of the ‘he molds should be clean and gicased. Pour echoes ung fastener, L, C. “AL Denlea 849,983 
i i i after it has cooled a little, and - othes line suppert, J. H. Ruehmling. 849,428 
ates: into niolds afte : § cool : , for the Week Ending Clothes line support ane holder, Windt & 
Nove. -Copies of any of these patents will @llow te stand eight or ten hours in winter, | Uri se pence’ és 819.876 
nts : aaa aT ae longi in summer. Sone use far more mo- 7 luteh, A. J. Morse........ 849,487 
be furnished by Munn & Co. for ten cenis cach. | ONS ise to eae ia , tet ania April 9, 1907, Clutch, Potter & Johnston 849,697 
Piease state the name of the patentec, title of lasses, three to fom times above quantity, an Coaches, skirt guard for 
less water. In this case, after soaking one to SUED ries Cond cdi outa et nertvaced aie sagas elalhgroya coe 849,839 
the invention, and date of this paper. , |A ND EACH BEARING THAT DATE gq p soe 
: one an@ a half hours, the glue is Ieft on a! ag eg regulator for gas, M. 849,406 
board overnight, and then melted with addition [See note at end of list about copies of these patents.| Ceffee pot, C. M. Overcash........-... 849.564 
of no more water, and three or four times i a. ; _—s Coin operated mechanism, J J. Wood,” 
. ‘ . : 49,447, 849,44 
its weight of molasses addea@. Two hours’ cook- Abdomina) guard and. supportcs, J: camble. ae Coke sy Sehgrating and discharging seeurnan, ‘ : 
Be Ao * * 3. Resi i j erivative c atty, I. Ii r 850, CAUTIN ACI 5.5.2.5 a ae teat hacs tesseaiee bless 849.426 
iny is recommended in this case. 3. Resin soap ‘Adding machine, G. N. Hinchman......... 849,476 Cokie briqnets, pmasetirs B. Wagner: Rinna? 


and small quantities of oil and earthy matters! jdjustable wrench, G. E, Woodbury. 


are occasionally introduced, The heating must OV ETSI sevice: C. M. O’Brien, 
. - Ite & %“ 1 a i a ad 
be contir ued until the greaicr part of the | Agricularal implement, H. C. Weave 


water has been expelled, when the composition j Air brake mechanism, C. G. Lundholm. 
Air filter and coolet L. F. Pawley... 


. 849,765 Column, metal, R. B. White............ 849,951 
- 849.493 (‘tombination wrench, E, Ellingson..... 849.891 
850,069 Gonerete block machine. A. O. Thomas. 849,704 
849,646 Concrete blocks, curing, J. W. Jackson. 849,790 
orebee eonertte. buldiag blocks, manufacturing, - 
‘ 2 ‘ ; - 949,068 _ ‘ end@rickson....-........ 000008 850,11 
is ready for cast'ng in copper molds, oiled and! Alloy, A. H. Smith. . $49,927 Concrete ceilings, hanger support fer, A. J. 
warmed, Amusement device, . . 849,970 Perkins ooo ace tiene Mine hea Pe dee Re ah 850,097 
Anchor post and stretcher, K Underwood 849,441 Conerete construction, reinforced 
—— Anti-pig-rooting device, T! W. Box. : 849,969 Scofield , eR aay 
Augur. packing, BE. E. Ziegenfuss.. - 849,452 Concrete form. J. M. C mod. 
Automatic coupling, P. Lamche...... y 850,090 Concrete mixer, E. E. Plora.. 


HINTS TO. ‘CORRESPONDENTS. 


Wames and Address must acconipany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. nee 

References to former articles or answers should give NEW BOOKS, ETC 
date of paper and page or number of question. ’ iy 


» 849, 922 
849, 
849 


Inquiries not answered in reasonable time shoud ane Tur ENGINEERING INpix. Vol. 1V. Five AGteMobtis ten Helder eee ie ana ae oiblees Pe -_ ES RP Ea Bie 12 
CoH MAGHERE ronine mobs UCle rescued ana Years, 1901-1905. Edited by Henry Automobiles, anti-slipping device for, Nye Condenser, surface, C. N. Tatarnicoff... 849,866 
though we endeavor to reply to all either by! Harrison Suplee, B.Sc, and J. H. Pete HL pean ae teen ee - $49,805 Conant Doss G. Be TUS ie ee 

2 i iu 5 z > A ‘Sy 3 i ob ‘ondnit compling. eleetrical, J. . eth. 819, 
Jeter ot dae this department, eaeb: must take Cuntz, C.B., M.E., in co-operation with for, Ir, W. Hedgeland -. 849.474 Conednits, plug for sealng underground, 

Buyers wishing to purchase any article not adver- Charles Buxton Going, Ph.B. New Axle, G A. Weaver... 0... 849,950 | W. L. McGowan... ieee cece eee SIG 
tised in our columns will be furnished with York: The Engineering Magazine aa souatruct lon, ttonts Gaels ee 849,652 | Connect ine rod head, W. W. Sleeman. 819.642 
addresses of houses manufacturing or carrying : can pce Sbacing mcchiunism, » 850.106 Convertible table. FL A. Richter...... 850.056 
the’ same. 1906. Large 8vo.; pp. 1,234. Price, Bait, artificial, B. WF. Burke............ . 849,367 Conveyor, crogs, C. Bradfotd........ S19.504 

Special Written Information on matters of personal $7.50. , Bait, artificial fish, E. C. Adams »» 849,522 Conveying avnaratus, F, 850,107 
rather than general interest cannot be expected Baling press, J. A. Carney. ......e. < - 849,658 Cooker A. Majar. 850,098 
without remuneration. ‘The fourth volume of the Engineering Index Baling press, . ie eunitmane : ee Cooker, AL TK. Schulte, 850.060 

Scientific American Supplements referred to may be yey) aling press, pencer....... » $50,105 Cooling annareins, W. . 819.998 
had: at thocolice. Fries VO. cone Saeh: e ane con tmia an pf. the work origi | Bail becky atOp, Hide, Wi 8, Pits .- 849.941 Cooling attachment. To A. 849,711 

Books referred to promptly supplied on receipt of ally started by the late Prof. J. B. Johnson in| Ball marker, golf, J. C. Cory... se, . 849600 Core separator, J. P. Matett......... 850.116 
price, the Journal of the Association of Engineering pall. making pres eee Richards ‘ ipa corn apparatus for the treatment of Seod, 

Minerals sent f xatminati should be distinct] ope * 3aNK, Savings, + He. MOTEST. wee eee eee eee be hae » Paulsen OM eage Na fenlie tele er Peds cee S. 849,56 

: mankked GE Tabcled. Fay pee a ee @ aistinctl¥ Societies in 1884, and turned over by that as- Tar. See Grate bar. ee » Corn. device for testing the germinating io 
sociation to the Ingineering Magazine at the: Barre] and box carricr, J. A. Wright....... 849,449 power of seed AR. Pranci 849,071 
oe close of 1895 The previous volumes tb- { Benes i cprer ot ait Supno rte Madote eaeet P Coens tuinners aod Bennel ts «3 
(10501) R. LL, M. asks how to make, ; 2: I ; Bsr MDL NEL G2) fond woertuteleeiaia Gat be woe seta dees 849.552) Corset attachment, N. Stoskopl.. 


Baskst, trite, woloke . 849,976 [Corset busk, R. E. Legge......0000 
. . askeé a de _«K i i ar di ki a 

covered with increasing fullmess and thorough- pam, Gon “e Gb. Renny : SaolONT ! ome die aud making samo, P. & M. Leb- 
é S Pt i inecri iodi Bearing, ¢olter, T. R. Walli . 9,6 Cr: y 
pentine, 25 ounces; sandarac, 25 ounces; alco- Ae ves felst iy eae ae anova. Bearing roller’ A. OS. Oe ite 19 ian crane, ah Kiger. 
hol, 5 pints. Dissolve in a clean bottle or can es Pye Present Voripre : Cvery. Red, bottom. spring, .J. Reilley » $50,118 Cultivator W. ¢. 
in a warm place, frequently shaking it. When | care has been taken to maintain and advance Bed, folding, S. E. Twitchell. - 849,948 “Cuitivator attachment. J. J. Young 


ats aah yf sredecessors Bed, folding, Schauer & Graff... - 850,103 Curtain fixture A. G W. Brown.. 
the gum is disselved strain it through a lawn the standard set by its predecessors. They peg’ pan. H! Gold 849'472 Curtain note. T. C Ronn. cee 


transferring varnish. A. Mastic in tears, 6Y% jHshed respectively in 1898, 1896, and 1901, Basket, fruit picker’s. I. Cartmel 
gs . . ars, pias 


ounces: resin, 12% ounces; pale Venice tur- 


sigve- andl 48 dit for use: classification is substantially the same as that Red rail joint. iron, Le Frode SSt9ne7 Curtain rod, C. Kirsch * 8h0.089 
ae patina in Vol. TTT. ‘The use of cross-refor FU, lee ie Cee seen : 8 pat Cur ay eM and drying devier, laeo, aise 

505 tOde r Ryle lay enry,. 7 & WGI ITE Caeeiete cadedtahs Weiidad Das s S53. 

(10505) G. N. O. asks how to makelence ontries has beon extended. go that every | Redstost. coueh, J. IL Dette cscs. sss ea ee 850121 | Crshien wheel TP ttalder., panna 

gravel and tar walks. A. Take 2 paris very: facility is afforded in the search for any ar- Belt. conveyor, Elouchin & Either. 850,002 ' Cusnidor, N. R. Thibert..............000008 80.976 

3 {RBenzin. ete., apparatus for recovering, 1 Cut-off and drafnage apnaratus, W. H. Wiis 849.524 


ary lime rubbish and 1 part coal ashes, also’ ticle. his volume contains more than 50,000 A. E. Vincent 


Bile so ied Werlatetd eowva sate Dare re bee 849,645 Cut-off, automatic, J. DB. Patton.... 849,637 
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em Automatic 
Cress 
ps Lathes | 
p FOR FINE, ACCURATE WORE 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, ¢- 
Seneca Falls, Ns Hn LK, 


ine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 


Engi 
SUPPLIES. 


WORKMANSHIP. 
SEBASTIAN LATHE CO.. 


BEST MATERIALS. BEST - 
CATALOGUE FREE 
120 Culvert St., Cincinnati, 0. 


Foot and Power and Tarret Lathes, Pian- 


SHEPARD LATHE Ceé@.. 


Veeder 
Counters 


te register reciprocating 
mevements or revolu- 
tiens. Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
18 Sargeant St 
Hartford, Conn. 


Cyclometers, Odometers, 
Tachometers. Counters 


GRINDER 


Has no pumps, no valves. No 
piping required to supply it with 
-. Water. Alwaysready for use. Sim- 

; plesti in construction, most efficient 

operation. Price will interest yeu. 
5 W.F. & JNO. BARNES CO.,, 
0 Established 1872. 
~ 1999 Ruby St., Rockford, Ill. 


138 W. 2a'St. Cincinnati, 0. 


Price 
$1.00 


and Fine Castings. 


Our Hand Book on Patents, Trade-Marks, 
etc, sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. ¥. 
BrancuH OFFICE: 625 F St., Washington, D.C. 


Manufacturers should investigate the 


B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool here 
illustrated is cur 20-inch Drill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
Jet us tell youwhat we have. Ask for 


Catalog 8. 
| __ B. F. BARNES CO. Rockford, Ul. 


Eurepean Branch 
149 Queen Victoria St., London, E. C. 


JA GER Marine 


Skillfwlly designed 
built. Single lever control, com. 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
une@er most trying conditions 
Sizes $to6@h. p. Seud for catalog. 


CHAS, J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 


7H. P., 50 Pounds. 


by every successful aeronaut. 
est Award at Lewis & Clark Exposi- 
tion. World's Record, Ormond Beach, 
Fla. Send fer Cataieg B, 


Latest recerd, ene mile in 46 2-5 secends. 


G. H. CURTISS MFG, CO., 


Hammondsport. N. Y. 


Automatic Water Supply 


Most economical, reliable and « vient, 
lf you have running water the Xi 
engines will elevate 3) feet for g 
each foot-fall obtainable from 
spring, brouk, or river. de- 
livered to any distunce. 
Write for catalogue. 


Niagara HydraulicEngine Co. 
140 Nassau Stes N.Y. 


PORTABLE GASOLINE 
Submerged Propeller 


Attached and detached ANY BOAT “in 
a jiffy.” Can be raised and lowered to 
run in shallow water. Largest, most 
practical, most powerful. Hntire Outtit 
is @utside of Boat. Perfectly Safe. A 
Money Maker for Summer Resorts. Send 
for Details ana Price List. 


‘> SUBMERGED MOTOR CO. 
84-86 Washington St., Chicago 


PENINSULAR 


MARINE MOTORS 


Four-cycle Spark Ignition 


Are designed and built fer high speed 
and steady all-day running. They are 
oe indestructible, every part is 
Den’t fail te geteur 
efere purchasing. 2 1.2 to 
40 H. e Prempt delivery guaranteed, 


" PENINSULAR MOTOR CO. 
Chap 200 S. Frent Bt Grand Hetide» Mich. 


‘How to Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615, 
A. Frederick Collins describes fully ana clearly with 
the help of good @rawings how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, ** How to Construct a 100-Mile 
Wireless Telegraph Outfit.’ 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 


ee 


4-Cycle Engines’ 


and well; 


_ Curtiss Airship Motors: 


(7 we “Star”, 98 «= Foowand 
t Power H 
ar Screw Cutting 


ers, Skavers,and Drill Presses.: Draft equalizer, @ J. Bee....... 


Distilling, concentrating, a 

liquids, J. BE. Siebel........... 849,579 
Ditching machine, M. P. Carpenter. 849,458 
Dock, fioating dry, W. T. Donnelly. «. 849,378 
Doll, S. A. West......cc.eceeeeeeee +. 849,588 
Door catch, G. W. Mallory............eeee 849,692 
Door for cold storage rooms, swing, J. F. 

DRUCEED «ego d ca ee ya meee wanes nein deme 849,775 | 
Door, metal, A. Mand@ry........... « 849,742 
Door stop and lock, C. J. Tatum 849,932 
Dough dividing and scaling machine, F. 

SETEICH: “teepaceuete Soa Qh ace aod ani wintssecw poacatens dip 'es 850,074 

-- 849,364 
| Draft equalizer, H. W. Bourret... .- 849,526 
Draft rigging, C. J. Nash........ .. 849,556 
Drinking trough, J. Dintaman.............. 849,728 | 
Drum attachment clamp, Wanamaker & : 

THQ CM: ose Giad ee Vaart ace Salta aie has HES. 849,517 
Drying frame and stretcher, @. J. Katz.... 850,016 
Drying machine, J. M. Spencer............. 849,581 
Dust guard. H. Bensch............ceeeeee 849,963 
Dye and making same, yellow monoazo, 

As. Tae Tea sk ee o4 ic cca k dace eae eee ad seas 849,739 
Dye, yellow wool, A. L. Laska. . 849,690 
Egg tester. C. Lingemann......... .. 849,405 
j Electric circuit drop, W. H. Robins. +. 850,101 
i Blectric igniter, W. H. Blood, Jr.......... 849,593 
Electric machine, dynamo, S. 8. Forster.... 849,670 
Electric machine, dynamo, BE. F. W. Alex- 

ANG ErsOn. esis eee a RE eS 849,713 
Electric machines, composition or compound { 

for brushes of dynamo. C. W. Spiers.. 849,643 5 
Electric machines, cooling dynamo, Whitney : 

Ge THT, eis tastes aca ble seea canes 849,706 
Electric machinery, brush for dynamo, 

C. W. Spiers... ccc eee ccecsee ec ceeeeee 849,511 
Blectric motor regulation, R. Stebbins 849,582 


All extras ready to install. Now used - 
High-! 


Scientific American 


; Cycle driving and braking mechansm, II. P. | 

MO WSENGE: -iiecte 65 se ssc pew co wise teed Nessa ee 850,077 
Deck plate, A. R. Hurlburt............... 849,618 
Dental tools, guard and moistener for, ©. A. 

Sevier .«. 849,702 
Desk, hotel register, F. F. Doleshy....... 849,603 
; Die. See Counter die. 

Die stock reamer attachment, F, S. Barnes 849,880 
Dish washing machine, J. Krehbiel....... . 849,627 
Display cabinet, M. T. Brennan... «- 849,656 
Display rack, T. E. Arnold...... 849,589 


Display stand, J. B. Gordon.. a 849,676 : 


Tlectric switch, E. M. Hewlett............ 849,684 
Electric switch and air gage. automatic 
pressure controlled, L. H. Westphal, 
849,762, 850,081 
Electrical distribution and regulation sys- 

tem, Ay -TUPDAYNE« weirs vis eee sos wee 849,705 
Electrical distribution system, self-regulat- 

ing, Turbayne..........cee scene 849,644 
Electrical indicating apparatus, A. A. 

FRAOTKC 2 ais cso ste sree aie's 6 aber ehe:'Poibsdra ere’ ota > 849,698 
Electrical rosette, G. B. Thomas.......... 849,934 
Electro-magnetic apparatus, E. Bachelet... 849,653 
Elevator safety attachment, A. J. Hallstein 849,610 
Elevator system, multiple, C. Foster....... 849,840 
Emergency brake, automatic. W. Cooper... 849.599 
Engine igniter, explosive, E. P. Lamb...... 849,797 
Engine lubricator, explosive, J. Powell.. 849,495 
Engine spark ignition system, explosion, 

Re Warley aesccc.caeks Sas sa eee rea 849,820 
Engine Sparking device, internal combus- 

tien, F. @ BYAOY 3 Sasc-atnicck ba tiedts See 849,769 
Engine sparking mechanism, gasoline, H. E. 

AtWATER > 16 Se. 82ae bE ao S: 5 a'4 o watere. Ae araree eee! 849,716 
Eraser, ink, T. Draper............seeeeeees 849,985 
Explosive, @. Silberrad............ 849,925, 850,119 
Extracter. See Bettle stepper or cork extracter. 
Eyeglass mounting, L. F. Adt.......... _-++ 849,710 
Byelcts with a flexible material, covering, 

R. GlasS... cc cee ccc cece eee eee ees 849,605 
Patrice. trimming for the edges of, J. 

Morley ONG ii tesa ge gad ag ah a ok BOE an ae diag at 849,693 
Feed water controlling apparatus, J. E. L. 

Oden acide ee eee eis wd BS Se Sees 850,045 
Fence builder, wire, W. S. Hazelton....... 849,390 
Fence machines, feed mechanism for wire, 

Pe FROME a2 iataa dataset ae dia a area opie: ia SS 849,672 
Fence post, J. EB. Wright.............eeeee -850,082 
Fibers with liquids and gases, apparatus for 

treating textile, J. O. @bermaier...... 849,635 


Filament forming apparatus, M. Waddell, 
849,822, 849,870 


Filaments and films frem viscese, manufac- 


ture of, C. N. Waite........cceeeeee ee 849.823 
File, BE, G. Dow.............. 849,774 | 
File cutting machine, J. Beche.. . 849,361 | 
Filter for eaves troughs, L. M. Gal her. -- 849,674 : 
Fre escape alarm. S. Ashford.............. 849,651 
Fire kindler, J. H. McDonough... «. 849,915 
Firearm, R. BE. Flyberg............ .. 849.536 
Firearm hammer lock, M. V. Allen... . 849,825 
Firearm safety device, C. H. Hansen. «- 849,387 
Firearm sight. R. E. Rearden..... . 849, *498 
Fireproof column, J. J. Tresidder.. 849,819 
Fireproof wall, ventilated, L. D. Ewing.... 849,776 
Fish stringer. A. C. Millg............000005 849,410 


Fishing rod an@ cane, combined, J. M. Lobit 849,481 


Fishing tackle, S. D. Martin............... 849,743 | 
Floral design, lL. J, @lden..... .. 849,696 | 
Flue stop, C. W. Reynolds, Jr... . 849,640 
Fluid heating apparatus, A. Zivi.. 849,878 
‘Fluid pressure moter, KE. Badceck. 850,108 
: Flushing tank, C. Willms........... -- 849,708 ; 
Flying apparatus, pis Brandl.......... 1) 849,971 
Folding chair, C. J. Wan Valkenburg... «. 849,584 
Foot protectin device, C. E. Passage. ‘i 849,811 
Ferce draft, N.S. V. Hamel............... 849,678 
Ferehead and ear protector, M. E. Line- 

WEEVET ajeta- ga oS essen baa 0 ale 6, Vb wie id we Se 6 849,548 
Formaldehyde preparatiens, preducing, P. 

ResenWere® sis e cae cs cats Sane ba cab ears 849,815 | 
Freezer and refrigerator car, combined, 

@. M. Stimson, reissue................ 12,630 
Fruit, apparatus for processing, W. C. An- 

MCTSOM 6 aires eed go clase gral ogin Visas alos a.68 849,650 
Furnace, N. Johnson .. .. 849,686 
Furnace, J. Cromie ... . 849,890 
Furnace, W. McClave 849,912 
Furnace for burning soft fuels, J. BE. Parki- 

BOD 2 SiS 5 8 ele PGs were aeeiewiers wie ogi Ss Siow 849,566 
Game, G. Santen «. 849,857 
Game device, A. @ppenheimer. .. 849,806 
Game table, R. B. Cantrell................ 849,974 
Garment pattern, adjustable. W. M. Barry 849,959 
Garment supporter, B. H. White........... 849,763 
Garment supporter, H. G. Macwilliam, 

849. 840,906 
Gas burner, heating, F. G. Nicolaus - 849,634 
Gas cooler, C. B. Clark............. 849,369 
Gas lighter and extinguisher, automatic, N. 

Corbeil) ences acetone een sa beat ele 849,889 
Gas producer, W. R. Miller............. . 849,848 
Gas purifying, acetylene, G, F. Jaubert.... 850,010 
Gasoline indicator, W. F. Pagel............ 850,807 
Gate controlling means, safety, C. S. Heller 849.842 
Gear, reversing, P. Daimler............+.+. 849,372 
Glass, drawing sheet, Colburn & Player.... 849,531 
Glass, method and means for the manufac- 

ture of wire. Carter & Beebe.......... 849,459 
Glass press, T. J. Conway......... 849,461 
Gluing machine, C. P. Freestate 849,777 
Gold and platinum from other material, ma- 

chine for separating, C. @. Michaelsen 849,553 
Gold washing and saving apparatus, G. L. 

FHOMIN C8 525. Ssiis Sapo ac ela igh Ss wate aes 849,614 
Grain and straw separator, J. Hutcheson.. 850,008 
Grain bin, T. Dougherty .............e000- 849.984 
Grain separator and bolter, J. W. Smith... 849,863 
Grain shocker, J. G. Stewart.............. 849,931 
Graphophones and the like, needle for, F. 

POCUMECKY + aiecensiets cu aeia'e ee aces areas ga-S4is.004 849,425 
Grate, W. McClave ... . 849,914 
Grate bar, C. H. Baten................. « 849,986 
Grate mechanism, steking, W. McClave.... 849,913 
Gravers and other tools, sharpening holder 

for, W. BE. & F. W. Crocker.......... 850,084 
Grinding and grating apparatus, W. W. 

SMNITD! a5 cselece ot nc sold aleve hale Gd aaa o5r8ieee 850,068 
Grinding and pulverizing apparatus, B. 

UNE gars s cee eek ow hie a srescateeat alate 849,545 
Grinding machine, Henry & Althoff . 849,391 
Grinding machine, Kinstle & Peck. 849,626 
Grinding machine, A. Johnston ..... . 850,014 
Gun cleaning implement, C. Hildenbran 849,786 
Gun sight, F. A. Schanz 849,504 
Hair comb, E. A. Baker..... 849,766 
Hair curler, electrical, H. Deieri 849,981 
Hammer, H. Lewis...... 850,024 
Harrow disk, J. R. Grigg.......... . 849,386 
Harrow scraper, disk, A. C. Gayloi . 849,993 
Harrow tooth, D. M. Smith................ 849,928 


| Harvesters, platform fag for, W. Weblber.. 849,442 


J 


One of Our 


Merchant 
Princes 


<MAS THE AA 
STRENGTH OF 


Took out life insurance in The Prudential 
five years ago for which he pays a yearly 


premium of . ‘ 


$7,087.50 


Recently the Company credited him witha 


cash dividend of . 


$6,012.50 


But he valued Prudential Protection more 
than ready cash and so he has used the 
dividend to purchase paid-up insurance 


for 


$14,250.00 


This gives an idea of how valuable the Five Year Dividend 
Policy of The Prudential is proving to Policyholders. 


Policies from $1,000 up. 


Suppose you send for specimen policy showing Cost at 


Your Age ? 
Write Dept. 121. 


No obligation. 


The Prudential 


Insurance Company of America 


Incorporated as a Stock Company by the State of New Jersey 


JOHN F. DRYDEN, President. 


Home Office; NEWARK, N. J. 


Cement 


ot 


Concrete 


Reinforced Concrete 
Concrete Building Blocks 


SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mixture } 
of concrete and gives the results of elaborate 
tests. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and sand 
to be used in concrete. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain an 
elaborate discussion by Lieut. Henry J. Jones 
of the various systems of reinforcing con- 
crete, concrete construction, and their appl:- 
cations. These articles constitute a splendisd 
text book on the subject of reinforced con- 
crete. Nothing better has been published. 


SCIENTIFIC AMERICAN _ SUPPLEMENT 
997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa- 
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1534 gives a critical review of the engineer- 
ing value of reinforced concrete. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resumé in which the 
varieus systems of reinforced concrete con- 
struction are discussed and illustrated. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
1564 and 1565 contain an article by Lewis 
A. Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1574 discusses steel for reinforced concrete. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
1575, 1576, and 1377 contain a paper by 
Philip L. Wormley, Jr., on, cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis- 
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con- 
struction of reinforced concrete posts, etc. 


Each number of the Supplement costs 10 cents. 
containing all the articles above mentioned will be mailed for $3. 50 
Order from your Newsdealer or from 


MUNN & CO., Pustisuers, 361 BROADWAY, NEW YORK CITY 


SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by_A. D. Elbers en 
tests and constitution of Portland cement. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor Will- 
iam K. Hatt giving an historical sketch of 
slag cement, 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B. Newberry. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
Isio and 1511 present a_ discussion by 
Clifford Richardson on the constitution of 
Portland cement from a_ physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I519 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publishes an exhaustive illus- 
trated account of the Edison Portland ce- 
ment works, describing the machinery used. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1491 gives some fallacies of tests ordinarily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by Brysson 
Cunningham of mortars and cements. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resumé of the cement in- 
dustry and gives some valuable formule. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587, and 1588 contain an able paper by 
Edwin C. Eckel_on cement material and 
industry of the United States. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review_of concrete mixing 
machinery by William L, Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the selec- 
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E. 
Themson. 


A set of papers 


Scientific 


340 


Harvesting machine attachment, @. 
KRI@VEN:- © of icee inten Cana Sia ree Maree aloaie SO 849, 689 
Harvesting machine, hay, B. Smith. 849,580 
Hat, separable, R. F. Bartel..... 849,591 | 
@ Hatcher, P. J. Sprague...... 849,433 - 
Hay curing rack, H. FE. Bell .. 849,962 | 
TT ee Ne aaa 
se DEPORT sy aE EE as {| Hay press, J. W. Carter. - 849,528 
Heating system, W. L. Miller.... : 849,744 | 
|Heel clip, H. A. L. Heinichen.. . 849,901 | 
Hem finder, G. F. @ldham....... .. 849,636 
MODERN AMERICAN LATHE | Hitching strap clamp, G. Ritz. .. 849,573 
Heisting device, M. Metzger...... « 849,485 


, Hoisting mechanism, G. W. King.......... 849,625 : 
PRAC IC Hook. See Cant hook. I 
Hoop former, barrels = Johnson..........+ eens 
; ; ; Horse arrester, . T. Lambert.... ai 9, 
By OSCAR E. PERRIGO, M.E. | Horse releaser, A. W. Caswell... Ae 843.886 
i 12.5 ‘Horseshoe, H. Adelman...... a 9,879 
Price $2.50 Horseshoe, H. Dahms .......-...+. teeeeee 849,979 
A complete book of 400 Hose, wapaing machine, metallic, W. 40 a6R 
pages. on. ‘The Modern ,, ,SchWarg ...-... 0... s 1s eee ie ; 
American Lathe. Its de- Hot water heater, M. J. Selzer «. 850,062 
velopment from the earli- Hub, cushion, J. A. McManus.. - 850,040 , 
est times up tu the present | Hydroscope, G. Pino ...........-. eee eens 849,570 i 
day; its modern form as! Ice breaking machine, rotary, G. M. Mills. 850,093 ; 
“ constructed by up-to-date -Ice door, R. E. JoneS......-. see eee e ee eeeee 849.687 
3 builders; its general and |Ice making machine, J. Souther... +. 849,864 
: special] classes of werk; Ice plow, G. M. Hoke..........++ .. 849,544 ! 
f [the quantity of its output, Indicator, G. Brown . 349,456 
f | ane Sma. ui - Indicator, M. J. Lynch 850,027 
rouragy =, Written by amg Ingot heating furnace, water sealed con- 
5 tinuous, W. R. Miller.... 0.0 ...eeees 849,909 


# work ought to be done, 
but who also knows how 
to do it, and how to convey 
this knowledge to others. 
It is strictly up-to-date in 


849.685 
849,419 
8 49506 | 
> 849,731 j 


Ink saving adjusiment. F. C. Johnson. 
Inkstand, GC H. Numan. 

Insulator, A. Croldete's 
Insulator, So Prtiersceiu 


its descriptions and itlus-|Insulator, C. Griffith . ................ ay 849,896 | 
trations which represent! Irrigator, automatic, R. C. Schroedter. .. 849,505 | 
f \the very latest practice in' Jack, J. Humphreys ................. -. 849,788 ; 
fl | lathe and boring mill op- Jeurnal box, car, A. V. Peppard . 850,047 ' 
*" erations as wellasthecon- jcity, J. A. Schumaker......-0eee cree cones 850,066 
structien of and latest de- jo ¢ting machi ‘d rib. 
velepments in the manu- Knitting machine, fleeced rib, R. W. Scott 849,701 j 
facture of these important amp bracket, W. DP. Crary... ....eee eres 849,727 | 
classes of machine tools. Lamp burner, A. H. Handlan. Jr..... dee dts 849, 679 | 
A large amount of space is devoted to the turretlathe, Lamp support, incandescent electric, J. i 
its modifications and importance as a manufacturing Sullivan, sik s eas sa nse aoe eet ee 849,754 


tool. Multiple spindle and automatic chucking lathes Lap robe, A. H. Kinder. 849,624 , 


SORE THROAT 


are fully considered. as are also special high power Latch, gate, T. BE, Harn 849, 680 ; 
lathes for the use of high speed tool steel. and elec- Lath, metal, J. M. Rude....... . 849,427 | 
trically driven lathes. In the treatment of the sabject Lathing, T. BE. Ritchie.... . seceeee. 849,856 | 
315 illustrations and examples from the best practice | T i achi @ Bri 849,422 , 
C Fp | Lathing machine, sheet, J, D. jen J F ! 
bave been made use of, as by illustration alone can r Bri 849,421 | 
many of the important details an@ methods be clearl Lathing sheet, wood, J. D. @’Brien........ ’ | 
presented a ods be clearly | Lathe attachment, turning, J. Morgan..... 850.035 
- Lathe, boring, E .Mueller.............. .. 849.414 
aes = , Lathe milling attachment, G. Amonsen . 849,355 
Lathe tool, F. FP. Tifft..............ee seen 849.940 
Modern Steam Engineering Lawn sprinkler, es M. Huntoon : eee 
ueaf support. @. Bunty. s see eaade 5 os 73 
. : Lens, 2180 applicable as sonble objectives, 
in Theory and Practice single cemprtes: opiecHy Sioa 
Lens, fresnel ek 849,977 
By GARBNER B. HISCOX, M.E. Letter sheet, and envelope, combi or ‘ 
Cooke, Jr. 9,77 
Price $3.00 Lifting jack, J. R. Edward > 849,381 
ieee: mt 3 Lifting jack, J. G. Owen............ 849,565 
118 18 a complete an Light reflecting device, P. J. Schelb.. 849,700 
brace ati wih aah 1 Jinotype machines ww: x Kennedy . .849, 4 eee 
fe ana management. of siquid meter, H. N, Denny.......... tees 166 
Balers Engines, Pum ps, Liquids, means for preventing waste in dis- 
Super beater Steam, He’ pensing, H. S. Cornish.............065 849,462 
frigerating Machinery, Load trimmer, T. Irwin_.......... 849,478 
Dynamos, Motors, Eleva- Loading apparatus, J. W. Atkison 850,083 
tors, Air Compressors, Lock, H. C. Warwick.............. 849,587 
and. al other Branches rock and ian mechanien, etalon 
wi whic! e modern uock switch, J. A. Mallette 9,907 
Engineer must be fami- Locks, ete. keeper for door, C. H. Spencer 849,865 
liar. It fully describes Locomotive diaphragm. G. L. Prentiss..... 849,496 
and llustrat eg she bro Locomotive, electric, E. A, Sperry..... .. 849,432 
ran ge Locomotive superheater, H. V. Wille....... 849.875 
Aan ie Bnoration. Of Loom, box, W. Kahre.. .. 849,479 
types of engines in use. Loom, cross weaving, A. Weimar ~. $49,647 
Slide Valve, High-Speed Loom picker, J. Whitehead ..... .. 849.519 
Corjiss. Compound. Multi- Loom picker, D. Lemoine............... -- 849,622 
expansion engines and Loom picker stick connection, C. A. Hyde.. 850,088 
their yalye gear, the. be Loom pile wire oiling device, J. 8. see eae 
wauval, ‘arsons. iss 9,783, 9,7: 
and o:her ‘l'urbines are Loo! huttl heck 7 J. F. Bl = 
iacluded and. fully dee PIG adic sa ee cats 1aeceatede ty. BAOOUT 
Honey tno tatles oF the Ba tar i ean tae ge gr 
properties and application of steam in its various uses Medearis 4 . " 949,847 | 
are included, which in themselves form a most valuable yypricator. See Engine lubricator. ¢ ; 
and mstructive section ef the work. To . 4 eg Jank . 849,966 ; 
Nearly Two Hundred @uestions with their Answers Lubricator, G. W. Blank................++ 9,9) 
on Steam and Hlectrical Engineering likelyto be asked Mail bag catching and delivering apparatus, 
by the Exam ining Beard are included. These ifstudied Fraser .&. Kline: 33 cscs foresee dsatetiavniens 849,673 | 
by you will help you to procure a license. This book is Mail carrier’s cart, W. @ Covey .. 849,660 
thor ougbly reliable and practical, and net enly a guide Mail carrying device, A. A. Lutterman.... 849,551 
but ateacher. AS a text book it is the latest and best Mailing or post card, L. Reiman...... .. 849.426 
authority on, the subject. It is fully illustrated with Massage device, F. S. Cartwright... «. 849,529 
detail engravings, not to be found elsewhere. Massage instrument, W. G. Shelton. .. 849,924 
Matrix backing, F. H. Brown, et al.. . 849,830 
Measnring: cicctc capacity, apparat sh008% 
. : oemaker , 
Punches, Dies and Tools for sessirine® instrument ae 
M . in P Meat. cutting machine. T.’B. Van Sise...... 849,945 | 
anu acturin In resses Metal bending machine, G, H. White. .. 849,764 
g Metal pipe, flanged. L. H. Brinkman.. .. 849,883 | 
By JOSEPH V. WOOBWORTH Metal sawing machine, CG. A. Juengst. «+ 849,793 
Metal shaping machine, J. M. Rude........ 849,501 
Price $4.00 » Milking machine, cew. }*. M. Worcester.... 849,521 
at , Mineral strata, extracting and recovering 
A practical work of $00 j the volatliee te contents of sediment- areey 
pages fully illustrated by ary. D. R. Baker ; 
nearly (0 engravings; Mold, J. Thomas.................... 0000s 849,936 
being an or peduirestia of | Alia CHaks, equalizing support for, Ta- ier 
? ANUGUNE, TUCe = bor SOWIS: (cau caducgteas Monae Ab oeileees 9,51 
Met Die Sinkize. Sheet wonoline machine matrix. J. McNamara.... 850,094 
etal Working, and Mak- M holder, M. BE. F + 849,991 
ine of Special Tools, Sub-, Mop, holder, M. EB. Forrest..........-.....- , 
Presses, Bevicesand Me-' Mortising machine attachment. W. J. Hay- 
hanical Combinations for MOT arte dic arate uF ah a dre-eaioh sedasa asthie Maa Sate 849,389 
‘unching. Cutting, Bend- Mosquito bar, a 1A A. rf JennIneS 849,791 | 
ing, Forming, iercing, Motor for rock rills an similar tools, 1 
Drawing, Compressing CO, Ey SBA@AIE oes conan sat ec ewes 849,578 © 
and ssembling Sheet Mowing machine, J. R. Weatherly .- 849,761 
} Metal Parts and _ also Mowing machine, BE. Kaufman... .. 849,903 
, Articles of other Mate-| Nusic leaf turner, G. Paris ..... . 849,424 
Pale ins ‘Machine Tools. ‘Music leaf turner. W. G. Benson........... eee | 
Processes are glearly, de- ‘ eRe ee adjusting device, P. B. sio7a7 
seri ‘au a —_ I Qo wees esses esses eee e ee s 5 
trated, This wo i Musical instruments or players, re 
E ‘Gompanion Walwine éSthe ing mechanism for automatic, M. Clark 849,831 
author’s elementary work ; Nautical signal, F. C. Berwick...........- 849,96' 
os entitled ‘Dies, “ Their; Nut, axle, A. C. Willis........ «. 849,952 
ae " Construction and Use.”: Nut lock, W. W. Diviney .. +» 849.370 
: Nothing appears in this, Nut lock. Blessing & Jobns . ++ 849,720 
volume that has already been published in the author’s - Nut, lock, J. .J. Fifield....... -» 849,535 
previous work on “ Dies.’ Nut wrench, R. M. Atmore. . 849,356 
Ore classifier, J. V. Dorr...............2-- 849,379 
Ore roasting and treating apparatus, M. & sdgde 
° d Wie taetate, wfade-dch dente - 849,465 
ate 850,039 
Modern Plumbing Itlustr t @re separator, J. W. Gibson. 849,385 
By a lOven, B. A. Baxter..... - 849,360 
= | Overalls, M. Johnson...............00ee0ee 850,013 
R M. STARBUCK —— @xids, manufacturing metallic, J. H. Mont- 
Price $4 00 a gomery 849,555 
F b acking, S. Holmes ...............seee eee 850,001 
Pe (fomprehensive Packing box and stand, combine A. Hen- 
illustrat.ne ‘and de- PICKS ood isda ate nil arate ages eae tae eee 849.999) 
scribing the Drain- Packing for rotating machine parts, R 
age and Ventilation Schulz ............ Ratepsrdve ats die ab afshe andar 849,576 
of dwellings, aparte Packing machine, H. Talley ... 849,437 
ments, and public Packing, valve stem, L. W. Eggleston..... 849,837 


buildings, etc. The 
vary latest and most: 
approved methods in 
all branches « f sani- 
tary installation are 


Pants creaser, J. H. 


Paper feeding machine, W. Scott.. 
Paper making machine, 


Pearsen 


means for 


ling the pulp strainer drums of, M. 


Lamort 


- 850,046 
. 850,104 


850,02" 


given. Adopted by Py c 
‘pag se per rack, J. B. Frear........ .. 849,89 
the ea peetee Passenger elevator, E. L. Ballard - 849,357 
sanitary work in Pebble mill, G. S. Emerick 849,736 
Cnba. Porio Rico,and Peeling and coring machine, tomato, H. A. 
the Philippines, and GROSDY-<o555.6 osc Siaie te eettensar's She seen'as brace ore week ee 849.46° 
by the Veineipal Pen handle, fountain, F. L. Sturm . 849,512 
boards of health of Penholder, Moore & Fergurson............. 849,911 
the United States Pencil, F. H. Lippincott ......... .. 849,799 
and Canada. 300 Pencil sharpener, @ G. Sherman «. 849,431 
pases full page il- Pencil sharpener, J. J. Vautier... a 840,821 | 
- Perch, poultry, F. Shay...... 2 9,507 + 
(E" A special circular describing these books sent on Permutation lock, H. A. Al . 849,714 
request. Phonograph stop mechanism, C. Zz ~.. 849.852 
i i rc Physiological instrument, J. P. Goode . 849,841 
t= Any of these books sont prepaid on receipt of price. , Piano, L. 1 NOFcroSS. 0.0.6.0 e cece eee eens 849,559 
, Picker. ee Loom picker. 
M u NWN & Cco., Picture frame making machine, W. M. 
Mebling. (0:26 066s Seite ceding die dee ok Se 849,803 


Publishers, 361 Broadway, New York 


| Picture machine, moving, BE. J. Rector.,.. 849,499 
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SKIDOO!s 
MARINE ENGINE 


ACTUAL Bare 


J H.P. engine 


3}? With Accessories and 
-“}: Boat Fittings, $39.90 

‘2° Swiftest, mest pewerful, efficient and reli- 
. able engine ef its size en earth. Drives Canee, 
4 Rewkeat, or 14 to 20 ft. Launch, with 
“=! lead, 6 te 10 miles per heur Reversible, 
easy to install and operate. Runs on Gas- 
oline, Distillate, Keresene or Alcehel. 
Sold under 5-Year Guarantee. 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 

to anyone mentioning this paper 
aud sending Io cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
eos without my signature on 
abel. Ask for Booklet on Treatment 
of Diseases. 
gists. 


Cf Chetetarstat 


Dept. U, 63 Prince Street, New York 


EN 
LE 


Catalog 


! * FREE 
: Belle Isle 


Motor Co.. Dept. 18. Detroit, Mich. 


Gasoline 


Palmer Motors 


| Marine & Stationary 


Over 2 sizes. 1% 
to 2 H. P. One, 
two and four cylin- 

“der, Twoand four 
eylee Jump and 
snap spark. 25,600 
engines running. 
Catalog FREE. 


Sold by Leading Drug- 


PALMER BROS. 
Cos Cob, Conn. 


THE ILLINOIS 
Fireless Cooker 


Made entirely of Heavy Galvanized 

Iren. Safe, Sani tary, positively 

Roach and Vermin proof. No trouble. 

No odors. Perfection of Fireless 

Cookery. Send for details and Price 
ist. 


BORATED 
TALCUM 


en 


peek 
we 


ILLINOIS HEATEK CO., 3945 Wentworth Ave., Chicago 
STEAM TURBINES. — THEIR “CON- 


CHAPPED MAN 


{) wlda tr 


BS, 


Les, 


elt Operation and Comnerctu Anplication. 
se WCC AN Speers Lib, 1T3tr7, 
D, Li 22, LA00. 1447, 1370, L372. The 
Ing. sald ovary w Arti tuve all been preparcd by oxperts in steam 
Vic, Get Meacen'e (thos ap eng ing, Price 10 ceuts vach, by mail Munn & 
sees * a Co. Sredway, Now York City, and all newsdealovs. 
Gerhard Mennen Company, - Newark, N. J. 7 
DUNN’S 


$09 0000 $99000060009000000008 


it 

\ o 
g 3 = Hollow Block Machine 
9 NAIL HOLDER: \inkes all widths, lengths, many de- 
D4 mee > AND signs, Sills, Lintels, Pier 

Blocks, ete. King Cement 
bd AND SET 4 Brick Machine, none better 
- TIF, Nail cau te drivon whore the and cymnot reat. © at any price. Only $40.00. 
ton't pound gear tngers. 8G vents heys : 

°e Order today? Catahiyrie No it Bof ‘Fine Tools free. salad | 4 Write for Catalog. 
;. THE L. S. STARRETT CO., - ~ Athol, Mass, © | w. E. DUNN & CO., 841 Grand Avenue, CHICAGO 
9g 


090090000900000000009000009 HOW TO MAKE MONEY 
= pe —— = Send today for our FREE book and descriptive matter 
EMBLEMS 


telling ul) abeut the prefits that can be made in the 
FOR EVERV 


manufacture ef cencrete building blecks. With a 
FRANCIS BLOCK MACHINE any maz of 
FRATERNAL ORDER 
DIRECT FROM FACTORY 


erdinary ability can make trom $5 te $15 a day. Ne 
capital er experience necessary. Building blecks made 

withthe Vrancis Machine under the Berlin System are 

guaranteed damp preef, frest preef, firepreef, and will 

I save you dealers’ prefits. I send an assortment of Emblems on 

appreval to any Fraternal man in geed standing in the United States, 
frem which to make a selection. Write for an aesottment, naming 
estiam a-cred av approximate price yeu wish to pay. 


* net crack er crumble. Centre.cters ard builders in yeur 
W. L. PONDS, Ot Ellicott Square, Buffalo, N.Y. 


_.fown need yourtnutire output. Farts and figures show- 
ing why yeu can make more money witha Francis 
Machine sent FREE. Write teday. 


oe FRANCIS MACHINERY COMPANY, 
, 807 Chestnut Street, - - - St. Louis, U.S. A. 


NOW READY 


Industrial Alcohol 


Its Manufacture and Uses 
A PRACTICAL TREATISE 


BASED ON 


DR. MAX MAERCKER’S “INTRODUCTION TO DISTILLATION” AS 
REVISED BY DRS. DELBRUCK AND LANGE 
COMPRISING 


Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation 
lation, Rectification and Purification of Alcohol, Alcoholometry, 
Value and Significance of a Tax-Free Alcohol, Methods of De- 
naturing, Its Utilization for Light, Heatand Power Produc- 
tion, A Statistical Review, and The United States Law 


By JOHN K. BRACHVOGEL, M. E. 
528 Pages 105 Engravings Price, $4.00 


Distil- 


The 


HE value and significance of a tax-free alcohol 
have been so widely discussed in the press and 
periodical literature of the entire country, that 

it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural aud indus- 
trialinterests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre- 
hensive work cf its kind which has been published in 
this country. 

It is based upon the researches and writings of the 
most eminent of Germany’s specialists in the sciences 
of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An introductory 
section deals with the importance of the new law and what it means to the 
farmer and the manufacturer. Additional sections cover the methods of de- 
naturing, domestic utilization of alcohol for heating aud lighting purposes, 
alcohol as a fuel for power production, and a statistical review. The full 
United States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house- 
holder, will all find that denatured alcohol is of such importance to them, 
that its use and introduction will effect savings and economies which were 
hitherto impossible of accomplishment. 

Send for Descriptive Circular. 


MUNN & COMPANY. Publishers, 361 Broadway, New York 
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Scientific American 341 


ROOFS | 
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FLOORS 


Do You Want Your New Building 
Really FIRE=-PROOF? 


Fire-proof construction means larger profits to the building owner. These channels of profit 
vary so greatly with the use to which the building is put that it is impossible to make specific 
statements without a knowledge of all the eSucitons Bovemiinie the building and its occupancy, 

insurance charges,savings in repairs, and 


THE OPINION OF 
AN AUTHORITY 


HE late Frank E. Kidder, C. E., Ph. D., in 
his ‘‘Architect’s and Builder’s Pocket-Book,”’ 
designated Clinton V’elded Wire as “‘the 

ideal reinforcement for slab construction.”? We 
quote further from this authority: “©, . . the 
carrying wires may be varied, both in size and spac- 
ing, to give the necessary area for any given weight 
and span, and the distributing or cross wires may 
also be varied in the same way. The direction of 
the wires coincides with the line of stress, so that 
there is no tendency to distort the rectangle of the 
mesh. The cross wires, being welded to the carry- 
ing wires, are rigidly held in place and prevent the 
latter from slipping in the concrete.’ 


CLINTON WIRE CLOTH CoO. 
CLINTON, MASS. 


but in every case fire-proof construction means reduce 
no deterioration with age. 

This applies, however, only to a building that is really fire-proof. On this point there is 
great confusion of thought even among 
men who should be posted. 


A Building Which Is Simply Non- 
combustible Is Not Fire-proof 
Marble, limestone and granite are all 
non-combustible, but they are readily 


destroyed by even a moderate degree of 
heat. 


Unprotected Steel and Iron Are 
Not Fire-proof 


Insurance records are fullof instances of 
such buildings totally destroyed by fire. 
@ur illustration tells the story of one 
such building. 


Concrete Is Not Fire-proof 


Our second illustration tells the story 

of the effect of fire on a concrete struc- 

Effect of fre on unprotected steel—so-called ** fire-proof’” ture, Captain John Stephen Sewell, 
constructien, Name and location of above 


building sent on request. 


Building Engineer for the United States Government, 
says? 

‘Under temperatures of from 800 to 1,000 degrees F., 
possibly under temperatures as low as 600 degrees F., 
Portland cement which has set begins to lose its water 
of crystallization, As long as the necessary tempera- 
turefsmaintained the loss progresses, until finally all 
or most of the water will be driven off and the cement 
ot concrete will have lost most of its strength—in fact 
will be ruined.” 

Terra Cotta Hollow Tile is thoroughly fire-proof. It 
is the standard material for fire-proof construction. 
It is given preference by every prospective building 
owner who thoroughly investigates the subject. It is 
recommended by leading architects invariably, It is, 
however, not alone in the material used under our 
methodsthat we claim superiority. The National Fire 
Proofing Company is the Hares organization in the 
world devoted exclusively to the fire-proof construction 
of buildings, and we believe it to be the best. 

If you are going to build you cannot look into this 
subjecttoo early, whether your plans are made or not. 

Our literature will be gladly sent to any interested 
person upon request addressed to our Chicago office. 


NATIONAL FIRE PROOFING COMPANY 


Contractors for Construction Fire-proof Buildings 
Manufacturers Terra Cotta Hollow Tile 
CHICAGO, 807 Hartford Bldg. PITTSBURG, 1107 Fulton Bldg. NEW YORK, 1607 Flatiron Bldg 
PHILADELPHIA. 407 Land Title Bldg. BOSTON. 807 Old South Bidg. MINNEAPOLIS, 307 Lumber Exch. 


ST. LOUIS. 5€7 Victoria Bldg. WASHINGTON, 807 Celerado Bldg. LOS ANGELES, 507UnionTrust Bldg. 
LONDON, ENG., 27 Chancery Lane. 


Twenty-six Factories Throughout the United States 


ee de Se ee ee 


Write for the new catalog of the Clinton Fireproojng 
System—the System with the Continuous Bond—of which 
Clinton Electrically Welded Fabric forms an integral 

part. 


At the same time, ask for a copy of “‘ Clinton Wire 
Lath,” a practical and authoritative handbook on lathinge 
and plastering , illustrated with working drawings. Rotle 
publications sent free on request. 


Sate ee FRE Eyes 


Effect of fire on reinforced concrete struc 
ture. A so-called “ fire-proof’? build- 
ing. Name and location of abeve 
building sent on request. 


Sweet's Index describes and illustrates the Clinton 
Fuepreejing System—the System with the Continuous 
Bond—and its application. 


The berderisa photographic reproduction of a section 
of Clinton Electrically Welded Fabric. 


ee eee 


FIRE - PROOFING 
DEPARTMENTS: 


Albert Oliver, 


1 MADIS@N AVENUE 
NEW YORK 


Equitable Butiding; Washington ¢ 
tuilding ; Plitshurgh: Houston 
; Uhieago: Clinton Wire «loth 
) yan, 22 K. Brow St 
M. Louis: Hunkine- Willis Lime & Cement Co., South End 18th 
1. Hridge; Sam Francisee : L. A. Norris, 835 Monadnock Building; 
Seattle : L. A. Norris, 909 Alaska Datiding. 


SS 


Parti- 
tions 


AS ttt MET AN tt 


Eee peeing B BE Strope 850,075 A nV] BILES | Somple mixer, - ae aaerred Re, 5, Siadatete ain,e'eis eraaae 
er, C. BL Lewis,............. : l j 1 J. L, Fruin.......eeeeeeeeee ; 
Pile fabric, woven, G. se Rhea re Seeuee TO O Sash fastener, window. L. C. A. Denlea.... 849,982 
Piling, interlocking metal sheet, G. IE. Nye, 2 BOUGHT, SOLD AND EXCHANGED Rae lock, Ae 8. TOWER ON Ri ei pasceae es B19 808 
; ‘ 850 042, 850,044; 850,122 The largest dealers and brokers in New and sae hoa one x oe pat oo determin he ‘ 
Pipe and rod grip, OC. A. Killian........... 849,623 Second-hand Automobiles in the world. Send Hite ae So fe sui PU Shoindo 
Pipe bendng machine, G. H. Reynolds...... 849,571 for complete bargain sheet No. 129. s Mil UTE Obs Ds aie UTD eteaenestiagereuee ss 949°801 
Planters, wire guide for check row, W. F. " . AUTO: COU e,> Coane: 3 , 
STORES OF Neeson haynes ann La nae 850,012 TIMES SQUARE AUTOMOBILE CO. Sawyer, steam, S. V. Abrego....... -. 849,958 
Plow, J. W. Samuels. » 849.575 New Main Entrance 1599=1601 Broadway Steet DoUse portale, al AY Aan : eae 
Plow, J. B. Jobsen............ 850,011 and at 217 West 48th Street, New York ing He ai) oR ee ert 
Plow attachment, harness, G. E. & J. A. Seat, J. L. Zume.......-.-- 20. Osvaceccpeiny es 849,451 
Tie E ape ote : 850,025 gent bait suport, Be F. Fortiner.. 5 BAe 
fatiatg pec Ree, SRR PaaS Pere | Tae aaye eG eat en Ge NBUM El iic ainc sacate eeu e roars 9,596 
Blow <a@itching,, “Ci edowelly. 2 850,006 eae implement, hand, E. W. Ferguson.. 849-988 
Plow, shovel, and separator, combined $4 E Sewi' . 
GcslT'S“Sébrel escpare. cee ot saroaene cae 849,577 Seyi. madiths’ Lite suman 
occa wilaee ee ae egeee ~ Wehave the largest line of New [Reiter weeeeeseeees eee “rime 
Aniteerul Potata dl ad re CO muee st ; Ti At andused Moter Cycles, Pats and J Shade Wacket, window, C. Doehler, Sr..... 849,377 
yle, otato Glgger an cotton chopper, combined, 2: ,-% Supptes in the cow try, at the’ Shade bracket. window S Fox 849.292 
fit, comfort and Be IS GANSE wig ec gite Seco ea as oreaceace 850,019 r lowest prices, Every machine I | Spare coupling, G. S. Seale... 2.1.10... 849-860 
durability, and bécause prota kee wal Be ale esr alla dy 849,787 oN oily eeclnye Motoresele | Shaft support, wagon, J. B. Wener... -. 849,520 
of this they are preferred 4 § eatck gukeed hee I MER ¥ House in the world, Send for our fi Shaft supporter, vehicle, BE. Nestler........ 849,416 
by good deeeters. True popu- Firat tcanemieeina dees GB. Blake... 849768 1907 Catalog. Repairs a specials. 7| SRarpOuie Nia war mowers, ADvaretust. tore 
larity cannet be divorced from Printing, E. EB. Angell..........sseeeeee eee 849.715 Sheet’ Rpt ee cs ec pees Pap eee 850,071 
; es Printing machine, A. V. Beeken...... -» 849,454 siete’ Peceptacies, Ptess for closing 
genuine worth and superiority. Printing machine, fabric, A. McNicol 849/489 i and opening, J. Merckens............0. 850,092 
Ask your dealer for ‘* Wachusett "’ Printing on stone, apparatus for, R. Reiss. 8491639 ;Shoe tree, A. Fuller.......... +. 849,894 
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HOW FORTUNES ARE MADE.—Incemes deubled. 
Expenses reduced. Mentien eccupatien, drawbacks, 
aspiratiens, etc. Salable inventiens wanted. Mutual 
Benefit Club, S., 587 H. 55th St., Chicago. 
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day. Milburn-Hicks Ce., 718 Pentiac Building, Chicago. 


' Pair, ceupen and testimenials. 


SALE AND EXCHANGE. | 
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25 BEAUTIFUL POST CARDS mailed te any address 
for 12c. Agreat variety ef subjects. Sold by soe stures 
at 2 fer 5c. and ethers at 5c. each. Defiance Studio, 65 
West Breadway, New Yerk. Pricelist tree. 
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Imark of the genuine cepy, bring bigs er returnsthan any 
other ferm of advertising. We match type, celers, etc, 
and fill in names, salutatiens, etc. Get wise te all we 
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celers; Densmere, Hammend, Irankiin $15 each, shipped 
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PHOTOGRAPHY. 
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PATENTS FOR SALE. 
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tune during Jamestown Hxpesitien and next Presiden. 
tial Electien. VVillsell outright or te right party on roy_ 
alty. N.S. Makepeace, 213 E. Monument Ave., Dayten. O 


WILL SELL OUTRIGHT er en reyalty basis valuable 
patent fer an article greatly in demand and which can 
be marketed with a mederateameunt ef capital. Neth- 
ing on tbe market te cempare withit. Chas. S. M 
¥ert Pierce Florida. 


: in 


tern lecture field. 


MOTION PICTURES. 


PICTURE MACHINES. Films, Slides and 
Supplies frem the largest stere et its kind ‘in this city. 
Sole agent Pewer’s Cameragraph the real firepreef ma- 
chine. Catalegs. Lewis M. Swaab, 336 Spruce St., Phila. 


THE MOVING PICTURE WORLD, weekly, 10 cents 
per ce i s,eazly subscription, § 2. The enly paper de- 
voted e moving picture, illustrated seng ard lan- 
Meving Picture World, Box 450, N.Y. 


MOTION PICTURE MACHINES, Film Views. Magic 
: Lanterns, Slides and similar Wenders Frer Sale. Cata eg 
Free. We alse Buy Magic Picture Machines, Films, 
_ Slides, ete. 1°. S. Harbach, 809 Filbert Street, Phila., Pa, 


EYE-GLASS SPECIALTIES. 


RHMARKABLE MAGNETIC SPECTACIH AND! 
EYEGLASS OF FER. Send stamp, no pestals, fer Free 
S. A. Kredrick Optical 


: Ce, Toledo, Obie. 


EXPERIMENTAL ELECTRICS. 


STUDY ELECTRICITY ATHOME. Cemplete course, 
30-pg. detail-boek, 22@-pg. text-beek. 200 experiments, 


| over 1@0 pieces ef apparatus. Only $5.60. Bulletin “A S” 


explains. Themas M. St. Jebn, 848 Ninth Ave, N. Y. 


BOOKS AND MAGAZINES. 


DON’TINVENT WITH YOUREYES SHUT. If yeu 
are werking en the steam turbine preblem. find eut 
what ethers bave dene se yeu will net duplicate their 
werk. STEAM TURBINES by French centainsareview 
ef impertant turbine patents and is the best beek en 
turbines. Price $3.00. Technica] Press, Brattlebore, Vt. 
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GEO. H. WILSON the Werld’s Cbampion, has written 
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‘ Typewriting machine, & F. Kunath. 849,628 
Typewriting machine, A. T. Brewn. 849,829 
Typewriting machine, L. P. Diss. 849, 834, 849,835, 
| Typewriting machine. L. B. Copeland. . 849.888 
machine. J. D 850,110 


849,989 , 


849. 987 | Hesiery and knit 


Vehicles, deuble acting sprag fer, H. B. 
Stillman ...........00e eee 849,512 
Vending machine, ls 
Grever 849,609 
Vibrater, J. S. C. Laurence.. . 849,814 


Vielin chin rest plate, F. Ww. Becker. 
Vise, A. S. Hevander 
Vise, J. C. Titus.... 
Vise, J. Jewitt ... 
Vise, D. Kevacs 


. 849,961 
: 849.616 
849.758 
849,792 
849,904 
849,968 
849,470 
849,905 


Wagen, band, J. H, Feuts. 
Wagen, dumping, J. S. Blac 


Wagen reach, J. A. Nyberg.... . 849,695 
Wagen tep, Gilleland & Stanley 849,675 
Wall melds, retaining and supperting frame 

fer; Ri Deedsii5 icc deceit 849.664 
Washing machine, J. D. Metcalf. . 850,031 


Washing machine, J. W. Seifert 850.061 
Water cleset flushing tank, J. L. Sullivan. 849.436 
Water gage, A. S. Pewell........... rar etvesd 850,050 - 
Water heater, E. S. Decker, reissue... 12,632 


Water lifting meter, M. M. Vineyard. - 850.078 
Water meter, J. Scott......cc cece eee aee 849,859 
Water seftener and purifier, H. Remunder 849,500 
Watering treugh, Hughes & Evans.......-- 849,843 
Weather strip, 8S. P. Bricker...... . 849,366 
Weather strip, metal, S. P. Bricker.. -. 849,365 
Wells. raising liquids fren, F. J. Meser. -. 850,037 
* Wheel. See Cushien wheel. 

Wheels, sleigh attachment fer buggy, G. G. 

WOT och seo Seis w athecase RC sa acme we ete 849,990 
Whistle. autematic,. W. M. & A. M. Cex.. 849,661 
Wind shields, adjustable suppert fer, O. Cc 

Graff 849,733 

849,585 
Windew screen, BE. L. Lieyd. 849,026 


Wire attachment, greund, Tichener & Stene- 
burner 


Wire ceupling, W. Hefmann. 
Wire stretcher, C. P. Meere 
Weedwerking machines tary cutter f 


| 
849,939 ! 
849,612 
849,910 


849,794 
. 849,439 
849,813 


Wrench, M. 
Wrench, G. 


Reach 


DESIGNS, 


Cleck case, B. A. Chubbuck. 
Dish, W. IF. Denevan 
Radiater, EB. Sjeden 
Siphen head, Cc. de Luka esevie 
, Speens, ferks, er similar articles, handle fer, 

G. PF. Kelb. 38.511 
Urn and pedestal ‘therefer, ‘OL G. Brush..... 88,513 
Wall cevering, L. Prenberger 38,517 te 38, 523 


TRADE MARKS. 


Antiseptics, disinfectants, deederizers, etc., 
Kathaire Chemical Co.. fark’ 
Beer, Indianapelis Brewing “Ce. 


Beverages, certain, Blue Ribben Mining, Mill- 


ing, and Investment Ce............ 0005s 61,889 
Bicycles, velecipedes, and meter cycles, Mi- 

rot ayels and Mfg. Ce. -61,883, 61,903 

- WT. Madler... 2. - Fl An 

ca rs Cupples & Leen............. 61,842 


Seal Ce. ef Baltimere City 


Brushes, wire, American Wire Brush C 
Buttens, Huet & Ligier............. 
Buttens. pelished steel, Huet & Ligier. 
Candies, Advance Nevelty Ce.......... 


Candy, checelate cream, W. H. Batman 
Canned fish, C. FB. Meedy & Ce 
Canned salmen, Hannam & Ce.... 
Canned salmen, F. C. Bushnell C 
Caramels, Paul F. Beich Ce 
Card_and bex beards, United Bex Beard & 
Paper. (COs ss, oo Gacedereers wn Soe sw ote eee ies ake Os 61,965 
Chain blecks, Yale & Tewne Mfg. Ce 
61, 835, 61,836 ! 
61,868 ; 


Berque & Ce. 
J. R. Themas’ 


Champagne, Blendeau, 

Cheese made frem cews’ milk, 
Sens 

Chemical 
Ce. 

, Cider, cm 

Cigarette paper, A. A. 


Cigars, M. W. Diffley, Inc..............0 ee 
Cigars, chereets, and little cigars, L. Schwa- 
BOT BCs ieaa tie takai aha dine and We Seis whee 1,815 
Circulars, pamphlets, and librettes, Steinway 
SONS eek Le Fier eneactiens, sig wees Payyecnee ageneoets -.+ 61,850 
Ceats, pants, and vests, Resenbaum Ce 61,886 
Ceffee and tea, W. 8S Quinby Co....... «+ 61.864 


Cern flakes, teasted, American Heminy Ce., 
61 (840, 61,851 


Cernmeal, J. R. Themas’ Sens.......... eeeee 61,823 
Cerset stiffeners, Weingarten Bres........ 1,887 
Corsets and cerset waists, Puritan Cerset 

Oi sede SBN Sar hate os ee ata wane Neale sora ga tea Gare 
Cersets, bustles, 

Cerset Ce. ......... 


Cetten duck, Denisen Cotten Mill 
Cetten piece geeds, Rice, Stix Dry G 


Cetten shrunks, Cellins & Ce 61,938, 61.939 ° 


Crackers, Jehnsen Educator Feed Ce........ 61,947 
Cutting toels, certain, Wiebusch & Hilger... 61,967 
Dental alleys. S. S. White Dental Mfsr. Ce. 61,821 
Dentai wax, S. S. White Dental Mfg. ... 61,820 
Disinfectants. deederizers, and germicides, 

A Castaing 61,922 
Edge teels, certain, Ohie T . 61,951 
Elastic webbing, G. S. Celten 61,940 ! 


Nerth Electric 
inline: obete Seteire at Aue ies nace, WE marae ede saieia law 61,884 . 
. 61,853 
61,854 
. 61,824 


Bleewacal apparatus, certain, 
e. 
Explesives, high, Ff. N. Briggs.. 
Fertilizers. Craven Chemical Co. 
Fleur, pancake, Towle Syrun Co. 
Fleur, wheat, Eagle Reller Mill Ce., 

61,855, 61,856, 61,871 
wheat, Geerge Urban Milling Co., | 

61,875 te 61,878 | 

New Prague FPleuring Mill Co., 

61,905, 61,906 


61.915, 61,916 
Mente Vista Milling & Fleva- 


Fleur, 


Fleur, wheat, 


Fleur, wheat, Wells Fleur Milling Ce 
WMeur, 
ter Ce. 


Fleur, 


dah ettitlar nce adiventes, Satacedelis Lith se Sata seer dale 1,929 
Pheenix Mill Ce ... 61,952, 61 1953 
Feed. wheat breakfast, Pillsbury- Washburn 

Fleur Mills Ce 61,908, 61,909 
Feeds, certain, St. Leuis Syrup & Preserving 

e. 
artificial, G. W. Herbein.... 
Gee. Bray & 


Fuel, 
Gas burners, metal, 


e. 
61,800 te 61,805 
Lamm Ce., 

61,899, 61,900 
and reflec- 


Gin, whisky, and brandy, I. T.. 


Glass chimneys, lantern glebes, 
ters, Gill Brethers Co 
rape juice, unfermented. 


G 


Ce. 
Hai: dress ng 


B. Riper & Sen Ce.,...... eee eee eee 61,969 
Hair resterer, Van Vileet-Mansfield Drug 

CO iste ek Saeco als CRIED Oo eed er LE, ‘ ,935 
Hair tenics and resterers, Milligan & Dene- 

WED aia eiiac ese gosta ya eae re alae oo Cesa kik ar arn Dea cesopese 61,949 
Hats and caps, “felt, fur, cleth, and straw, 

Mendel, Weinsteck & Ce - 
Hats, ladies’ and children’s, 


made Mercantile Ce. 
Henes, etc., 
Herse radish, mustard, 
Herse-Radish Ce. 
Hese and machinery packings, 
ber Ce. 


United States 


etc., 
ackings, | Revere Rub- 
61,847. 61,861 


Geeds Ce. 


Dry 
ve eecetesceeeeesees 61,8691 Pin Cos 


SKIDOO! 


MARINE ENGINE 


gine-Sensatien of the Year  Entircly new and 
1 introducing Many exclusive features, Runa 
MistNabe, berssenc or Alcohol, 


: 4 gai ACTUAL Bare § 
H. P, Engine 
. 4 COMPL pam Baa with 
“1 $39.90; 
1 eee : 


Sparking 
Storage Batteries 
1000 Miles On One Charge 
BEST for LEAST MONEY 


Guaranteed for One Year 


BELL PUMPS 


Will Sawe Your Tire 


Franco-American Auto & Supply Co. 
Sole Agents 

1404.1406 MICIIIGAN AVENUE 
WRITE FoR 


CHICAGO, ILL. 


DETAILED BESCRIPTION 


Let us send yeu tes- 

timonials frem peeple whe 

are using them, 16-18-21-25 aad 30 

feeters at proportionate prices. Beats and engiaes guaran- 

teed one year. Shipment made the day we receive erder, 

Metorthe simplest made, starts witheut crankiag, anyeae can 

operatethem. We are the largest builders of pleasure beats 
inthe werld and sell direct te user. Free cataleg. 

DETROIT BOAT CO., 1332 Jefferson Avc., Detroit, Mich. 


KING & 
Folding 


ss 


1 constr 

Meer not iy 
me CD Ke cracls 
Nurth SMreet 


‘RADIUM AND THE RADIO-ACTIVE 


- Substances. Ne better or clearer scientific acceunt has 


been published than that centained in SCIENTIFIC 
AMERICAN SUPPLEMENT 1429. The paper presents 
all thatis at present knewn abeut radium and the radie- 
active substances. Price 1@ cents, by mail. Munn & Ce., 
361 Breadway, New Yerk City and all newsdealers. 


The 
Perfection 
Power 


Block 
Machine 


Makes Hellew Cencrete Building Blecks. Perfect form 
uniform size and quality. Cenecrcte accurately meas- 
ured, mixed by pewer under pressure ever 100 tens. 


Full Details, List ef Machines in @peration, 
on Application. 


THE PERFECTION BLOCK MACHINE CO. 


321 Kasota Bld., Slinneapolis, finn, 


THE “LEADER.” 


a 12H. P. Gasolene Auto-Marine Engine 


Built like a watch. Beautifully Fimished. Accu- 
rately Constructed. Light, Streng, Reliable, and 
Noiseless in operation. Suitable for launches 
frem 15 te 19 feet im length. Price cemplete, 
$75 net, ne disceunt. Thereughly guaranteed. 
Perfect Speed Control. Complete descriptive Cata- 
log upen application. Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Raplis: Mich. 


Pipe Cutting and Threading Machine 
For Either Hand or Power 

This machine is the regular handmachine supplied 
with a pewer base, piniea, ceuntershaft, etc, and gf / 
can be worked as an erdiaary pewer 

Machiae er takem frem its base fer 
use as a haud machine. Lenyth ef 
pipe Zin. to 15 in, handled easily in 
small mem, Llustrated catalegue— 
price list free en ap plicatien. 


THE CURTIS & CURTIS CO. 
6 Garden St., Bridgepert, Cenn. 


ee 


Branch Obses; 60 Contre St. N.Y. 
Marine 


. The Strelinger tri’, 


leadin every point ef Excellency. 
Unexcelled in Durability. Chal- 
lenge cemparisen_ with any ether 

make in material and worke-. 
manship. Mechanical er Jump: 
Spark equipment. Our 1907 prices. 
; will interest yeu. Write fer eur 
new Cataleg and Price List. 


* TILE SIRELINGER MARINE ENGINE CO. 
28 Fort St., East, Detroit, Mich. 


THE EUREKA CLIP 


The most useful article ever invented 
for tbe purpese. Indisvensable te Law- 
yers, Editers, Students: Bankers, Insur- 
ance Cempanies and business men gen- 
erally. Beok marker and paper clip. 
Dees net mutilate tiie paper. Can be 
used repeatedly. In boxes of 100 fer 25c. 
Te be had ef all beuksellers. statieners 
and netien dealers. er by mail en receipt 
efprice. Sample card, by mail, free. Man- 
‘ufactured by Conselidated Safety 
Box 121, Bloomfield, N. 


APRIL 20, 1907. 


The Fame 


of the 


ELGIN 


Accuracy, reliability, durability— 
in fact every requisite of a perfect 
timepiece is expressed when you 
mention the name—ELGIN. 


There are different grades of 
ELGIN movements at different 
prices. The G. M. WHEELER 
Grade ELGIN is “The Watch that’s 
made for the Majority,” This pop- 
ular movement is finely adjusted; 
17 jewels;—a watch that can be de- 
pended upon, at a popular price. 
Ask to see the G. M. WHEELER 
Grade ELGIN in thin models and 


sizes so desirable for men and boys. 
ELGIN Watches ef equal grade 
for ladies, at: moderate prices. 


ELCIN NATIONAL WATCH CO.,, 
Elgin, Itt. 


Vapor 


THE Nulite §°2°5 Lamps 


For Nome, Store and Street 


We also manufacture Table Lamps, 
Wali Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CELT. No 
Wicks. No Smoke. No Oder. 
Absolutely safe. THEY SELL AT SIGHT. 
Exrlusive territory to good agents, (28 Write for 
catalegue and 


ices. 
Chicago Solar Light Co. Dept G, Chicago 


Sparks That “Spark ” 


If yeu want yeur battery te furnish 
the Sting et sparksthat get all pessible 
pewer ent ef yeur meter car er boat, 
Install an 
Apple Battery Charger 

A dyname right en your car that 
keeps the batteries always full and 
ready te furnish astreng, sure current. 
Write te-day fer full infermatien. 


the Dayton Lleeirben! Mtg. Co, 98 St. Clair St. Dayton, Ohlo 


Typewriter Bargains 
All Standard Makes 
#15.00 to 865.00 


Mest ef these machines have been only 
slightly used—are geed as new. Shipped 
en appreval. Ben’t buy a typewriter be- 
fere writing us. We’ will give you the 
best typewriter bargains “that can be 
offered. 

MeLaughiin Typewriter Exchange, 
201 .N. 9th St., St. Louis, Mo, 


Pony Rigs for 
Boys and Girls 


Nething etsecould give your childran 
60 much pleasure. Our TonyPony ve hi« 
cles,all styles, strong, roomy, eafu,com- 
bine best material, original deaigna, 
expert workmanship, — nobbgy and 
duzable. OUR PONY FA isthe 

best stacked in tho Wesk Prompt 

shipments, Ulup. catalogua free, 


Mich ican Bugaey Co., 225 Umea Iilly., Katuuaazoee, Mich, 


ian Fish Will Bite 


Like Hungry Wolves, all the season 

if youuse Magic Fish Lure. Most 
FF onaetta bait ever discovered for attracting 
all kinds offish. If youlike to pull out the 
finny beauties right and left, and Catch a big 
string every time you go fishing, don’t fail to 
try this wonderful bait. Sent by mail prepaid 
for 25cents. Perfect satisfaction or money 
refunded. Boll pacticulags aug nag 

——=— Address és Y>, Desk 

SS—= 3319 @regon Ave., St. Louis, Mo 


60 YEARS’ 
EXPERIENCE 


TrRave Marks 
DESIGNS 
CopvricHts &c. 
nyone sending a sketch and description may 
aatgny ascertain our opinion free whether aD 
{vention is probably patentable Communica. 
tions strictly confidential. HANDBOOK on Patents 
sent free, @ldest eency for securing patente. 
Patents taken through Monn & Co. receive 
special notice, without ebarce, in the 


Scientific Aimericatt. 


A handsomely illustrated weekly. Largest cit- 
eaten of any scientific journal. Terms, $3 a 
year; four 1onths, $1. Sold b7 N iew York 


MUNN & Co. 361Broadway, New York 


Brench Office. (ory FP 8t.. Washington. 


Scientific American 


I: secticides, E. Fichtenau.... - 61,872 
Jams, Beach & Clarridge Co. 61,827 
Key rings and chains, Huet & Ligier, 

: ,881, 61,882 
Knitted or netted materials, clothing of, 

Wee Regd akc: SOn8s o6.0 56850 siaidie arent 0 acansierece 61,910 
Lawps, incandescent electric, Franklin Elec- 

Uric! OMigt LOO... cad. ceteete ete seals ors 61,873 
Lap robes, L. Dusenbury ........... . 61,923 
Leather dressings, Frank Miller Co 61,818 
Locks and parts thereof and keys therefor, 

Yale & Towne Mfg. Co...61,834, 61,837, 61,838 
Lubricants, certain, United States Graphite 

COs ass ansscecperershe: HISTO) cape Saysis art «Ses fa,= ‘ats SES 61,816 
Lumber and timber, C. Este .............. 61,843 
Medical and surgical appliances, certain, W- 

RGA QrtSQM si ispace. ccc tepene eae sarcters che e sacgeleiomin's 61,846 
Medicinal digestive preparations, H. S. Well- 

COTMOR 2.5. cgapsscucft te eketahensi tte Mathie spoecasecytqst tidy o ages.» 61.966 
Medicinal preparation, certain, Radway & Co. 61,955 
Medicinal preparation, certain, F. Stohr... 61,960 
Medicinal preparations, certain, Eli Lilly & 

Wg. Pere prea noc oe Ne: a eR 61,924 
Medicinal preparations, certain, J. F. Fair- 

Uy « spanaeyt: spanene, cyags agen Sey Wy date et ge, FOR > egezons 61,925 
Medicinal preparations. certain, EF. D. Sutton 61,961 
Medicinal vehicle or carrier in fluid form, 

John Wyeth & Brother................ 61,946 
Medicines for blood diseases, J. Schneider 

(Coie. Aes caren ebet Rad tte mr cecen rad aati ne 61,956 
Metal welding compounds, Goldschmidt 

MERI tr CCOe fee arene sete oxcienes pe ccsstear tess sve ee 61,880 
Newspaper, monthly. J. P. Weiss. . 61,865 
Oats, rolled, Schumacher Cereal Co. .. 61,957 
Oil for tihricuting. cleaning, ete., F. 

TINA stags es PN a BSS, wae Melr eee PE WN ex LL 61,814 
Oils and greases for gas engines and auto- 

mobiles. Havemeyer Oil Co. ........... 61,806 
Oils and greases, lubricating, Mutual Auto 

Accessories Co. of America............ 61,812 
Oils, cotton seed, Southern Cotton Oil Co., 

61,822,:61,849 
Oils. Iubricating, engine, eylinder, and 

miriess’, ‘G. uP Tones oc. cc eee ce cee 61,807 
Olives, American Olive Co. 61,825 
Olives, olive oil, and dried and evaporated 

fruits, F.C. Bushnell Co. ............ 41,830 
Paints, mixed. Knickerbocker Paint C 61.808 
Pharmaceutical preparations, certain, 

pelan’ Mie. Woy see Lis cei jee eat oe 61,954 
Photographie developers, Actien-Gesellschaft 

fur Anilin-Fabrikation ..............008 @1,920 
Plasters. corn and bunion, Bauer & Black.. 61.907 
Potash or lye. caustic. BH. N. Hall.......... 61,944 
Preparation for the cure of dyspepsia, 

Booth’s Hyomei Co. .... cee ee eee eeees 61,921 
Radiators for automobiles, A-Z. Co. ...... 61,936 
Raisins, Griffin & Skelley Co........ 61,845, 61,847 
Razor paste. JJ. by, IBGE Hig: Sayperet Soars) gesyatehsphavecae cape 61,809 
Reamers and twist drills, Whitman & Barnes 

Manufacturing (Co. ....... oats w 61,919 
Relish, Wright Smith Mfg « 61,867 


Remedies for affections of the throa 

and lungs, Foley & CO0...... cee cee eee RE.926 
Remedy for seasickness, J. A. Nordin. we B19R0 
Rice, Sprague, Warner & Co. ...........065 61,959 
Rings, brooches, and badges, Carl Enten- 

niann “Wéesvelry’ Gas. 3. 2 sire hod 0 tle wees, * 61,891 
Rouge, toilet. B. M. Hetsel.............. 61,945 
Sand, garnet. and emery papers, and emery 

eloths, American Glue Co. .....s...e. 61,798 
Saws, die stocks, screw plates, and pipe cut- 

ters, Neuss, Hesslein & Co............ 61.904 
Sewing machines, attachments, stands, 

tables, and covers, A. G. Mason....... 
Shoe pincers and jacks. F. W. Whitcher.. 
Sifters, machine, Fred. J. Meyers Manu- 

PACtUring: "Co. «ahs... cee «ee Ayeleeeave SRL. 6 61,942 
Silk piece goods, Sauquoit Silk Manufac- 

Tre "COs, | ed agace Syees ses Topcgareit ois kaaae ereceioks 61,912 
Soap, Colgate & Co. .......e ee ee eee 61,829 
Soap, medicated toilet, GC. Wilson -. 61,866 
Soaps, Mexican Amole Soap Co............ 61.819 
Syrup. Towle Syrup Co........-..0065 61,963, 61,964 
Syrup and molasses. maple, Towle Syrup Co. 61,962 
Syrups, Beach & Clarridge Co. ........... 1,826 
Syrups, molasses, sorghum, and maple 

syrup, table, St. Louis Syrup & Pre- 

Serv Se COW wes s cs alecis Mos oe hs ae ar sretoae 
Tablets or lozenges for dyspepsia, 

Slewmemund. 7s cca eee eee reetage 
Thread or sewing cotton, cotton, 

ePHTEAA WCOr. Meigs < she ceils Pesce isle ease oes 
Tonie, Van Vleet-Mansfield Drug Co. 

Twine. cotton. J. BE. Reynolds ............ 
Varnish stains, priming, and fillers, Martin- 

SQM” COs. a sescteegs aps onoceie cdeie ois! enennseseit Wyeyeie 
Varnishes, - stains. japans, ete. Noake- 

Wheeler-Clough Co. 

Veilings, Weil Brothers 
Water, natural lithia spring, 
Water, spring, L. M. Park.............0.- 
Whisky, Blumenthal & Bickart 
Whisky, Friedman, Keiler & Co 
Whisky, Henry M. Rubel Co.. 
Whisky. West Overton Distilling } Le 
Whisky, A. Friedman & Co..........eeeeee 61, 943 
Woolen fabrics in the piece, Phoenix 
IW Galen (CO. siajssaieaeive desea cerca: Boaler hast ore 61,931 
LABELS. 
“Bayle’s High Grade Horseradish Catsup,’’ 

for catsup, G. A. Bayle .....eee-.eeee 13,462 
“Continent Brand,’? for hats, Jones Payne 

EAC COP... cnoscasnagerat a atite cegsestciisveraie "sto emsee etvtags: 6 13,466 
“Dr. French’s-Quins. ’’ for medicine. 

Ww. FP. Dunn. f +..13,458 to 13,460 
“RT ar Theat?" far cigars. Johnston... 13,455 
“Hxquisite,’’ for malt liquors and dark 

beers, Fred Feil Brewing Co. ......... 13,457 


‘“Kampus Klothes.’’ for young men’s cloth- 
ing, HE Js. Broek osc s ces cased seaagy so 13,468 
“Ma’s Favorite,’’ for starch, A, F. Hogue. 13,464 
pe Mehay,s King of Oils,’ for a medical 
composition, T. A, McKay.........+-+ 13,461 
“Premium B-I-G 5-3 Cord,” for thread and 
spool cotton, Bullard Thread (Co....... 13,465 
“Purock Ginger ‘Ale,”’ for ginger ale, Charles 
ae PEL TR GSS ON ee. ccsuinct os ogee cueys: canes Ce 13,456 
“The Graduate,’ for clothing, Becker, 
Marvell 2& GU ccc Pans xilareks ope oaths Shree ede 13,467 
“Virginia Cured Brand Hams and Bacon 
Dressed Meats,’’ for hams, bacon, and 
dressed meats, J. L. C. Montague..... 13,463 
‘Wedgewood Cigars,’ for cigars, Stewart 
Brothers Co. ala tle bak aio tateiayean hele: ayabea ele 13,454 
PRINTS. 
*Antiphlogistine Girl No. 7,’? for medicine, 
Denver Chemical Mfg, Co. ...... cece eee 1,951 
“Antiphlogistine Girl No. 6,’’ for medicine, 
Denver Chemical Mfg. Co. 
“Antiphlogistine Girl No. 5,’’ for medicine, 
Denver Chemical Mfg. (Co. .......eeeee 1,953 
“Men’s and Boys’ Apparel,’’ for men’s and 
boys’ apparel. H. C. Lytton ...... eee. 1,955 
“Perry’s Fashons for Spring, 1907, Sheet No. 
2,’’ for men’s clothing, Perry & Co.... 1,956 
“Pratts Germ-a-thol, Sanitary Disinfectant,’’ 
for a disinfectant, Pratt Food Co....... 1,954 
‘Seotch Mints,’’ for candy; A. Slauson & 
(Cite eeionon con ae Jet poo Oe nce mnOCe On «- 1,950 


“Stick to the Sign of the Fish.’ for oiled 
clothing, A. J. Tower Co. 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 16 cents, provided the name and 
number of the patent desired and the be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any_of the inventions named in the fore- 
going list. For terms snd further particulars 
address Muon & Co., 362 Broadway, New York. 


DON’T BUY GASOLINE 


gmonst engine, superior to any one-cylinder engine; revolutionizing power. 
Vibration practically overcome, 


Less to Buy—Leas to Run. Quickly, ensily started. 


TRANSMISSIO 


A 


GAL 


eu afte s of 


AERMO 


{ 299 Broadway, New York, can make the 
working drawings ot your inventions. 


LET US BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 

MODELS, EXPER. 

FOR FREE BOOKLET 


STAMPINGS, 

WRITE 

THE CLOBE MACHINE & STAMPING CO. 
970 Hamilton St., Cleveland, O. 


Wor« 


Corliss Engines, Brewers 
oo WILLE Machinery. THE VILTER 
1FG. C@.. 889 Clinton St., Milwaukee. Wis. 


MODELS & EXPERIMENTAL WORK. 
Inventions deveioped. Special Machinery. 


E. V. BAILLARD. 24 Frankfort Street. New York. 
Expert Manufacturers 


RU B B ER Fine Jobbing Work 


PARKER, STEARNS & CO., 228-229 South Street, New York 


Fer all kinds ef gran- 


DRYING MACHINES. 
Werrell,Haunibal,Me, 


rCHICAGO MODEL WORKS 
179 E. MADISON ST CHICAGO, ILL 


WRITE FOR CATALOGUE OF MODEL SuPP 


Experimental & Model Work 


Oir. & advice free. Wm. tsardam & Son, 45-51 Rose St,.N.Y 


MODELS 


ESTABLISHED /367 


MR. INVENTOR 


Send us your models or drawings for our lowest prices. 
We can develop, perfect et manufacture your invention, 


MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 


Specialties & Patents Boughta¢Sold 


American Commerce & Specialty Co., Ine., 95 Bearborn St., Chicago 
F THE SCHWERDTLE STAMP CO. 
ee. STEEL STAMPS. LETTERS eoRIGURES 


BRIDGEPORT 
We manufacture METAL SPE- 


C1 ALTIES of all kinds, to order: 
H y EN 10 F y largestequipment: lowest pric- 
[ es. Send sample or FREE 
model forlow estimate and beste xpeny advice 
THE EAGLE TOOL CO., Bept. A, Cincinnati, 0. 
NOVELTIES & ‘PATENTED ARTICLES 

MANUFACTURED BY: CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
fe. KONIGSLOW STAMPING & TOCL WORKS, CLevE LAND. 0. 


BANNERMAN’S Army Auction Bargains. 
F INuastratedcircular.wholesile-retail prices. Enor- 
ree mous stock. Francis Bannerman, 50 Bway, N.Y. 


SELL YOUR OLD RUBBERand METALS 


FOR THE WIGHWEST PRICES, 
We buy old rubber, scrap metal, copier, twasa, lead, ete., in 59 Ib. lots 
or over, ane pay the freight. Write for price list UNITED RUOR- 
BER & METAL CO., 442 W. Brondway, New York. 


MASON'S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storebouses in New York & Boston 


| Manfd. by VOLNEY W. MASON & CO., Inc. 
Providenee, Ik. I., U. S. A. 


Magical Apparatus. 


Re Grand = Catalogue. Over 70U engravings 


25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs.. 493 Sixth Ave., New York 


THE INTERNAL WORK OF THE 


Wind. By S. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of a@ subject 

value to all interested in airships. SCIENTIFIC 
AMERICAN SUPPLEMENTS 946 and 94' Price 10 
cents each, by mail. Munn & Company, { Broadway, 


New York City, and all newsdealers, 


TELES 


COPES, 


Carac 


ae MOG 
BAYONNE CITY. N. 


Telegraph 


ing you Prices on 


We Have No Rent Dies or Stamping. 


LARIMER MBG. CO.» Eola, II]. (nea: Chicago) 


Circular free, Wonderful 
automatic teacher, 5stvies 
# up. OMNIGRAPII 
0.5 Dept. 52, 89 Cort- 
landt &t.. New York. 


to add when mak- 


Its weight and bulk are 


NVENTORS. P. Bellows| 


ENGINES 


half that of single cylinder engines, with greater durability. 
Cheaply mounted on any wacon. 


engine. SEND yor CaTaLocux. THE TEMPLE PUMP CO., Mfrs., Mearher and L6th Sts. Chicato. 
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N 


VANIZ 


STEEL TOWERS 


E 


TOR CO., CHICAGO 


SEALED PROPOSALS. 


PROPOSALS will be received at the Bureau of Sup- 
Do ae and Accounts, Navy Department, Washington, 
until 10 e’ciock A. M.. May %. 18%, and publicly 
penta immediately thereafter, to furnish at the navy 
yard, New Vork. N. Y., two sets wireiess telegraph ap- 
paratus and two duplicate gas engine generating sets. 
Applications for proposals should refer to Schedule 644. 
Blank proposals will be furnished upon apptication to 
the navy pay office, New Yor, N. Y.. or to the Bureau. 
BK. B, ROGERS, Paymaster-Generak U. 3. N 4-10-07. 


Wanted 


PROPOSITIONS 


from SCIENTIFIC MEN 
!ENGINEERS & PLUMBERS 


A joint committee of the Automobile Trade Asso- 
ciation and the Automobile Club of America, ap- 
peinted at thesuggestion of the Fire Department 
{ and the Bureau of Combustibles of tae City of New 
York, to investigate the leakage of waste gasoline 
and oils from automobile garages into the City 
sewers and to provide ways and means for prevent- 
ing same,is desirous of securing any propositions 
which would effectually prevent any possibility of 
such occurence, and enable the garages to comply 
with theordinancesof the City of New York appli- 
cable to garages. 

Communications should be addressed to tke Chair- 
man of the Joint Committee, C. R. MABLEY, 176 
Broadway, New York. 


College Men 
Wanted 


Profitable Summer Work. Perma- 
nent Employment If You Want It 


E want an energetic man or woman 
| in every county to handle an extra- 
ordinary new book proposition. 
Nothirg like it for big sales and big 
commissions. Write at once to 


THE REVIEW OF REVIEWS COMPANY 
13 Astor Place, Room 414, New York 


The Choice of a Profession 


“An address by President Southworth sent free on ap- 
plication to the Recorder’s Office, Meadville, Pa. 


THE MEADVILLE THEOLOGICAL SCHOOL 


trnina men and women for the present cay ministry. 
Fuunded 1844. No doctrinal tests. Generous beneficiary 
and scholarship funds. Feliowship for study abroad 
yielding $810, awarded annually to a competent gradu- 
ate. Special lectureships. Member of the American 
Rommittee for Lectures on the History of Reitgione. 


RUBBER STAMP MAKING.— THIS 


article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorvughly 
practical article written by an amateur who has had ex- 
herience in rueber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price l0cents. For 
sale by Munn & Co. and all newsdealers. 


LEARN VVATCHMAKING 


We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious apprene 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 


ST. LOUIS WATCHUMAKING SCHLOOL, St. Louis, Mee. 


TSONeR ETE BUILDING BLOCK 
MANUFACTURERS 


Reducecest by my precess, which allows you 
to cast ‘‘sleppy wet" blocks en dry precess 
machines and remcve atence. Beuble meulds 
waste the inner meuld after each block is 
made. For full information, address 


S. W. HENDRICKSON, Patentee, White Plains, N. Y. 


UNTIL YOU INVESTIGATE 
“THE MASTER WOKKMAN,” 
a two-cylinder gasoline, kerosene or 
Costs 
itis a combination portable, Stasonary or traction 

THiS 18 OUR FleTY-THIRD YEAR, 
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Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. *% % »* 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, 3 3 3 3 8 Uf 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
9 t & 93 Char 93 Chambers Street, Ne New York 


CHARTER 


A. ¥ ers, Sawing and Boat Outfits, Combined ; 
4 With Dynames. 


Gasoline. Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE co., Box 148, STERLING, ILL. 


Seales Alse 1008 useful articies, including Safes. 
Sewing Machines, Bicycles, Tools. etc. save 


Money. Lists Free. CHICAG®@ SCALE CO.. Chicage, Il]. 


THe DIAGRAPH 


(Trade Mark Registered) 


The Improved Stencil Cutting Machine 
Is a saving ef $0percentin yeur Ship- 
bing Departme nt werth censiderin 
Just a werd will bring car Free 
illustrated beeklet describing the 
DiagrapDh and eur “ No Errer’”’ Sys- 
tem et shipping geods. 
American Diagraph Co. 
10 N. Second Street, St. Louis, U. 8. A. 


Bausch & Lomb 


Analytical Chemicals 


‘re known and used in the leading 
laborateries. If you are buying chemi- 
cals for experimental or testing work 
you will find it worth whiie to get 
our prices and to use our standard 
quality reagents. 

Catalogs and estimates on request. 


Bausch & Lomb _ Optical Co. 
Rochester. N. Y 
NEW York Boston WASHINGTON 
CHICAGO SAN FRANCISCO 


Ail varietiesatiowest prices. Best 3 Ratlroaa 
Track and Wagen er Steck Scales made. 


The Only Pipe inthe World which 


"A-f 3 CANNOT 


BURN THE TONGUE 
ABSOLUTELY INTERCHANGEABLE , As 
ANY NUMBER OF EXTRA 


POISON CONDENSERS SCREWICAP 
MAY BE INTERSERTED 4-2-3 - DIFFUSION 
BETWEEN BOWL 4 VENTRATION 


BUILT TO TAKE ADVANTACE OF THE NATURAL LAWS WHICH 
GOVERN HEAT AND COLD. NO CARTRIDGES. ABSORBENTS ) 
QR VALVES TO COLLECT AND HOLD POLLUTION, 


Waldorf-Astoria Segar Stores 


THE A-C PIPE COMPANY 
Wholesale aud Retail 
25 WEST 42d STREET NEW YORK 


i Motion Pictures 


EXPERIENCE NEC! 
as our instruction Book 
‘‘Basiness Guide” tells all, 
furnish Complete Outfits with 
Big Advertising Posters, etc, 
Humorous dramas brimful off un, 
travel, history, religien, temper- 
ance werk and sengs illustrated, 
One man can doit. ‘Astonishing 


{iT PAYSBIGR Bat BIG 
Toamuse the 
eae With 


halls, theatres, etc. Big profita each entertainment. Others 
ee it, be Rae you? It’s easy; write to us and we'll tell you 
é free. 


AMUSEMENT Sl SUPPLY CO. 467 Chemical Bank Bldg, CHICAGO: 


THE AUTO-SPARKER 


Ignition dynamo for gasoline engines and | 


automersiles. 
MACHINERY CO. 


* DUNN 
Dept. T Atlanta. Ga 


Stationaries, Portables, Heisters, Pump- : 


ae H 


Opportunity in any lecality for } 
aman with a little money te shew ! 
in churches, school houses, lodge ! 


Scientific American 


St a aig as ky ERT: 


For Country Homes 


there is nothing that gives greater 
comfort and satisfaction than the 


Standard 


Hydro-Carbon 

It is brighter than gas, electricity or acetylene, aud , 
ebeaper than kerosene. Gives a steady, pure-white Lz 
light of great brilliancy, absolutely safe—no smokeno 
dirt—no odor, 

The Standard Hydro-Carbon Lighting System consists 
of any number of incandescent lamps desired, with hand- 
some fixtures suspended from the ceiling. It is particu- 
larly desirable for country or suburban homes, clubs, 
hotels, churches, public institutions, boat houses, etc. 
Simple in construction—easy to install without marring 
decorations—convenient—requiring minimum attention 
—it gives a brilliant pure-white illumination, delightful 
for reading, etc. ‘ThesStandard Hydro-Carbon Light is 
absolutely guaranteed. 


__ Write today for a copy of our booklet ‘Light,’ which 
is sent free upon request. Reliable agents wanted, 


Standard-Gillett Light Co. 
933 Halsted St.. Chicago 


ALLIGAT FON Crowbale OR: TILUPLBY. ALING | BICYCL tira Em es 


tacks, glue and sungs will wat lob thosirend, Madefe 
best quiatity axtra toagh alder, elose-wove go iwision 
fabrie clemivaliy tre 

t . ijsdronye 


tel nutGriili¢ eoliditier, extra 
ravin, sus? lent. Accegh aa ini. 
on each tire. Os - 


258495 


sand Spart= 
APAIR 


i ier 
ing Goods fx Beales raw 


ee a eh DE 


a 
eet 


© emeaca 


Motor Oil 


means the oil 
f exactly suited to 

your engine. This 
is imperative. Poor 
oil, or an improp- 
erly compounded 
one, or the wrong oil 
will wreck the finest 
engine in short order. 


VACUUM 


Gasoline Engines 


power 10 every call upon them, ond at Jeast eperating 
expense. 


USE 


GAS, GASOLINE or ALCOHOL. 


I. H. C. engines_are built Vertical 

in 2 and 3-H. P., and Herizontal 

{Stationary and Pori able) in 4, 6, 
» 10, 12, 15, and 20-H. P. 


7A demenstratien and cataleg with particulars. can be 
bad by calling en I. H. ©. lecal agents. Or address the 
heme effice. 
The International Harvester Company of America 
(CINCORPFORATEB) 
@C Monroe Street, Chicago, D1, U. S.A. 


A MONEY MAKER 


§ comes inseveral grades. No 

matter what kindor make of 
automobile you own or what 
method of lubrication is used— _ 
there is a special grade of” 
Mobiloil for your 
engine and noother § 
should be used, 


booklet will tell you ata 


“i glance just what grade of “Yorvume Rae ~=* Hellew Concrete Building Blecks 
worry Mobiloilfor your autemo- ~ = rs KEE 4 Best. Fastest. Simplest, Cheapest 
" a bile. It’sfreeto you. Mo- “Atobitod xt Pn ay Pe Machine. Fully guaranteed. 

ne biloilis sold in cans, barrels setadeie iy Pa THE PETTYJOHN CO. 


and half barrels. 
Manufactured by 

VACUUM OIL Co., 

Rochester, N. Y. 


Oto N: eth Street, Te Werre Haute, Ine. 


WILLIAMS 


VENTILATING 
WINDOW - SASH 


FASTENERS 


Insures summertime cemfortand safety from 
intruders. Ventilates window from top or 
pbottom,or both. Impossibleto open window 
from outside when adjusted for ventilation. 
Anyone can attach. Ask your Hardware 
Dealer for Williams’ Ventilating Win- 
dow Sash Fastener, or send 50 cents for 


prepaid sample. Write on letterhead which 
shows you are either architect or contractor, 
and we will send sample free. 

WILLIAMS’ METAL STAMPING CO., 
327 Babcock st., 
Buffalo. N. Y. 


PURE SEAMLESS ~— 
imported or Domestic 


PARKER, STEARNS & COMPANY, 
_ 228 & 228 Sourn Srecet, New York. 


Motar Boats. Row Boats, 
untling and Fishing oats 


banter, 


[ Muttins Steel Boats 7 


They end stik, 
scianal ace tisby tse. 
2 Mighs embazed bey sp elu. 


itt eer viet 


| THE WH. MULLINS £0., 


iis Franklin slreel, 


L SHlew, hin 


To the first Ioo correct answers as to What It Is, 
we offer one complete device. It is not Electric, not 
Hydro-carbon, no gears, no chains. How does it go? 
A Domestic necessity and specially adapted for Car- 
penters, Plumbers, Hardware Men, Blacksmiths, Tin- 
emiths, Architectural Iron Workers, Wagon Makers, 
Awning Hangers, and all lines of trade. 


Good Agents Wanted—big money—state present 
occupation, 


RAPID TOOL WORKS 
909 StocKk Exchange Building 


WHAT 
MAKES IT GO? 


WATCH OUR 
ADVERTISING 


Chicago 


are the eutceme ef a thereugh study and applicatien ef | 
!the principles which underlie this cass ef pewers.: 
; ‘Chey are buiit te make certain respense with abundant j 


APRIL 20, 1907. 


Supreme Among Small Cars 


Doesn't the fact that last year the sale of 
Cadillacs of the ro horse power type &x- 
ceeded the combined saleof any zhreemodcls 
of other makes carry a pretty strong con- 
viction of superiority? 

This record is a result of the wonderful 
efiiciency of the Cadillac single- ey lind: Ten- 
gine—a hit of mechanism so je: ltt in con- 
struction that it has successfully withstood 
the test of five years of severe service in 
thousands of cars, Thus while others were 
experimenting and changing, we stuck to 
time-tried principles we knew were correct, 
until to-day there is absolutely no question 
as to the supremacy of the 


Single-Cylinder 


It is the favorite 
among owners of large touring 
cars who want a thoroughly depend- 
able small car for general utility purposes. 
It is the choice of those who know motor 
quality. Every day adds to its prestige and 
every day more forcibly proves that the 
Single-Cylinder Cadillac is THE IDEAI, 
CAR for those who desire a motor vehicle 
which will afford the maximum of pleasure 
and service with the minimum of expense, 
the car which affords all there is in motoring 
—except the troubles. 


Model M—I0 h. p. 4-passenger Car (Straight Line or 
Victoria Body); $850 (Catalog M N) 


Model M Coupe—10 h. p. 3 $1,200 (Catalog M—N) 
Model K—10 bh. p. Ruaabout ; $800 (Catalog M—N) 


Model G—20 h. p. 4-Cylinder Touring Car; $2,000 
(Catalog G—N) 


Model H—30 h. p. 4-Cylinder Touring Car; $2,500 
(Catalog H—N) 


Prices F. 0. B. Detroit; lamps uot included 
B Send fer Special Catateg of car in which you 
areinterested, as above designated p 


g CADILLAC MOTOR CAR CO., Detroit, Mich. 


Member Asse. Licensed Auto. Mjrs 


Runabout 
me 


CRUDE ! ASBESTOS 


__._DIRECT FROM MINES 


RE R. H. MARTIN, 


OFFICE, ST.PAUL BUILDING 
220 B way, New York. 


PREPARED 
ASBESTOS FIBRE 


for Manufacturers use 


The Modern 
Toilet Paper 


The new, soft, strong toilet 
tissue, madeperfectly anti- 
septic by being thoroughly 
impregnated with Canada 
Balsam. Inrollsandsheets. 


Balsam Sanitissue 


comes wrapped in parchment, in sealed car- 
tons. Price 10c, 15¢, 25c, 

25sheetsfree. $x worthsent prepaid any- 
where. For $2 we will send with the paper 
an S, P. Co. oxidized copper cabinet. 


We have a special proposition foroffice buildings 
end public places, saving from 20 to 40 percent. 


SCOTT PAPER CO., 
504 Glenwood Ave., Philadelphia. 


Su USE GRINDSTONES ? 


lf so we cun suppiy yeu. Ali sizes 
mounted and unmounted. always 
kept in steck. Rememoer, we make a 
specialtyef selecting stones for all spe- 
cial purposes. Sendfor cataioque “1” 
The CLEVELAND STONE CO. 


2d Floor. Wilshire, Cleveland. 0. 


| SRUNETOUL eases 


HAVER HOT AO CHICAGO-ULUEm 
15 to 21 South Olinton Street. 


